[ ' DOCUMENT RESURE o o

BD 134 968 o » ' ; Cs 003 232

AUTBOBR  Fletcher, JOH D.; And Others -

TITLE BHistorical Antecedents and ContenporarY Trends in
Literacy ard Beadahiiaty Besearch in the Navy.

INSTITUTIOXN Navy Eersonnel Reseafch and Develchpment Center, San
Diego, Calif. . : ' -

SFOBS AGENCY Office of Naval Research, Arlington, Va. + - - " |

REFORI RO KERDC-TR-77-15 1 v T :

PUE DATE Jan 77 . ,

NOTE - 107p. : _ L

EDBS PRICE MP-3$0.83 HC-$6.01 Plus Postage. .

DESCRIPTORS Adult Basic Education; *Adult Literacy; Composition

.Skills (Literary); Comprehension; Educational
History; Information Processing;{*Instructional
Materials; *theracy Education; therature Reviewus;
*Beadahlllty. *Beading Research e,

ABSTRACT ¢ '
’ These conference papers discuss the hlstory of ’

reading and readability research in the Navy, coptemporary literacy
research in the Navy, and research dealing with the readability and-
comprehensibility of written materials used in training or on the
job. The first paper:traces the interest in and {evelopment of
llteracy training in the Favy from its earliest days, focusing on the
increasing importance of literacy in relatioft to technological
advances. The second paper concentrates primarily on the spectrum of
research being conducted at the present time, dealing with all facets
of the literacy problem in the Navy. The third paper is an extensive
survey of the literature and the state of the art in the assessment
of readability and comprehensibility of written paterials in the °

Navy. (Author/Aa) . (f\\

FRRBRARARASBRSARRARRARRRRARRBAR AR RA AR R AR R AR ARBA BB AR AR R RRREREA R AR R R E AR A
Documents acquired by ERIC include many informal unpublis@ed *
materials nct available from other sources. ERIC makes every effort *
'to cbtain the best copy available. Nevertheless, iteams of narglpal »
reproducibility are often encountered and this.,affects the quality *
of the micrcfiche and hardccpy reproductions ERIC makes available *
via the ERIC Document Reproduction Service (EDRS). EDRS is not »
‘responsible for the quality of the original .document. Reproductions *
*

*

* ‘supplied by EDES are the best that can be made from the original.
AXRRAABAR R RAEBAR AR R AR A ARABRREBRAE R RAA N R AR RRRRR BB ARRER B RA R R RSB RARA

Ry

v

p



-

U.S. DEPARTMENTOF NEALTH, - € <

L

m EDUCATION & WELFARE
O NATIONAL INSTITUTE oF . . .
[ 1., V] ‘..l "~ . .
x ras, socamers 1 et xeois
) ' THE PERSON OR ORGANIZATION ORIGIN-
M . , : - ATING IT POMTS OF VIEW OR OPINIONS ‘
2 . . 2 STATED OO NOT. NECESSARILY REPRE- o R
— NPRDC TR 77-15 SENT OFFICIAL NATIONAL INSTITUTE OF January 1977
é & . EDUCATION POSITION OR POLICY ; .
wl-- °
’ 7
A
HISTORICAL ANTECEDENTS AND CONTEMPORARY TRENDS
e IN LITERACY AND READABILITY RESEARCH IN THE NAVY' .
/
» ¢ =
-f . . . ’ ‘ \
. John D. Fletcher "
Thomas M. Duffy
Thomas E. Curran
f .
Q. /
. - Reviewed by .
John H. Steinemann . '
. | ;
Approved by
. i James, J. Regan
Technical Director
» ~ - / ’

A}

-
e

Navy Personnel Research and Development Center
. San Diego, California 92152
/

S 003 R332




UNCLASSIFIED ya

SECURITY CLASSIFICATION OF THIS PAGE (When Date Entored) N .
EAD
REPORT oocuusun,non PAGE BEFORE COMPE Brine FORM
1. REPORT NUMBER 2. GOVT ACCESSION NO.] 3. RECIPIENT'S CATALOG NUMBER
NPRDC TR 77-15
4. TITLE (and Subtitle) . S. TYPE OF REPORT & PERIOD COVERED
HISTORICAL ANTECEDENTS AND (,ONTEMPORARY _ ) Final Report
TRENDS [N LITERACY AND READABILITY RESEARCH '
IN THE NAVY . 6. PERFORMING ORG. REPORT NUMBER
7. AUTHOR(e) — s 8. CONTRACT voa GRANT NUMBER(e) -
‘ John D. Fletcher _ . -
‘Thomas M. Duffy. s , R S Lol
Thomas E. Curran e <
' - 9. PERFORMING ORGANIZATION NAME AND ADORESS 10. ::giﬂ.lgot'{.xw ”TNILD:'OGJECT TASK .
14 Navy Personnel Research and Development Center _ 62757N
San” Diego, California 92152 | PF55.522.802 B
11. CONTROLLING OFFICE NAME AND ADDRESS . 2. REPORT DATE
Personnel and Training Research "January 1977
Office of Naval Research (Code N00014) . ‘ 13 NUMBER OF PAGES
800 N. Quincy Street, Arlington, Virginia 22217 100 ‘
T4 "MONITORING AGENCY NAME & ACORESS(/{ diiferent from Controlling Office) | 8. -SECURITY CLASS. (of this report)
UNCLASSIF1ED j
1Se. DECL ASSIFICATION/ DOWNGRADING
\ . : SCNEDULE
16. -otsfmau*nou STATEMENT (of thie Report) . R T ™ 7 _‘
Approved for public release; distribution unli;iféd; ' ' 1
17. Dl!TRIlUTIO;l STATEMENT (of the abstrect entered in Bleck 20, ll:dlso:vml from Report)
N I
8. SUPPLEMENTARY NOTES
. ',-'».*i- 4 . )
19 KEY WORDS (Continue on reveres side If necessary and identily ;r Mock number) M
Comprehensibility Literacy . Text Design
. Education Instruction . .. Useability
’ Functional Literacy Readability Writing .
Information Processing Reading : ”#.
Job Reading . Technical Documentation w, o
20 ABSTRACT (Continue on reverse slde Il necebsary and Identify By block mumber) L _ N
This report is a compendium of three perspective papers presented at the
Conference on Reading and Readability Research in the- ‘Armed Services held
on October 28-30, 1975 in Monterey," California. The papers cover respectively,
“the history of reading.and readability research in the Navy, contemporary
literacy research in the Wavy, and research dealing ‘with the readability and
comprehensibility of written materials used in training 9r on the job. The
ﬁs were considered to be of sufficiently wide interest in the Naval service
their publication as a teéhni;al report to be disseminated widely was.
“DD , 2, 1473  comonor 1novess ossoLzTE | UNCLASS IFIED:

SECURITY CLASSIFICATION OF TNIS PAO! m.n Deote Eptered) -




UNCLASSIFIED : - | ' :
SECURITY CLASHIFICATION OF THIS PAGE(Whan Date Hntsred) : )

-

20. (Continued) 7

) }ndiéated. The Fletcher paper traces the interest in and development of
literacy training in the Navy from its earliest days, focusing on the in-
creasing importance of literacy with technological advances. The Duffy
paper concentrates primarily on the spectrum-of research being condagted at
the present time, with emphasis on NAVPERSRANDCEN work, dealing with all
facets of the literacy problem in the Navy. The Curran paper is an extensive
survey of the literature and the state-of the art in the assessment of the
readability and comprehénsibility of written materials=in the Navy.

L ]
- & . .
. 4

\/ ' | ‘ : 4 ! X .' |

UNCLASSIFIED '
SECURITY CLASSIFICATION OF THII PAGE(When Date Entered)




- ' . FOREWORD
. s L. \

The three papers that comprise this report were prepared under
Exploratory Development Task Area PF55.522.002 (Methodology for Developing/
tvaluating Navy Training Protrams). The papers were presented by personnel
from the Navy Personnel Research and Development ‘Center at the Triservice
Conference: on Reading and Readability Research in the Armed Services held im

October 1975. The Commanding Officer and Technical Director of NAVPERSRANDCEN

were represented at that conference by Dr. Edwin G. Aiken.

Appreciation is expressed to Dr. Marshall J. Farr of the 0ffice of Maval .
Research, who acted ds technical monitor for the conference and its pro- o
ceedings, and to the staff of the Western Division of the Human Resources
Research Organization, who conducted the conference.

J. J. CLARKIN
Commanding Officer
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- : : SUMMARY
In October 1975, a triéerv{ce conference on Reading and Readability
Resecarch in the Armed Services was held at the Naval Postgraduate School in
Monterey, California. The Navy was represented by the Navy Personnel
Research and Development Cenaer (NAVPERSRANDCEN) and the Naval Air Systems
Command; - the Air Force by the Human Resources Laboratory and the Army by
the Army Résearch Institute fbnjthe Behavioral and Social Sciences. The
Personnel and Training Research Programs Division of £he Office of Naval ° ,
Research acted on behalf of the three\gervices in contracting with the |
Human Resources Research Organizatiorn .to conduct the conference, .
r, ¥ b i -+
Personnel from NAVPERSRANDCEN made three pfesentations at the conference.
The first provided an historical perspective on literacy training in the
Navy. The second presented an overview of current research on-literacy
in the Navy, with particular emphasis on recent work at the Center. The !
last addressexl the avrea of readability and comprehensibility/research. in\
the Navv - - . //

Ve
A

These papers are forwardedtby this report since it- is felt that.the
papers are of sufficiently wide interest in the Naval Service to justify‘ \\‘
extracting’ them from the overall Conference Proceellings for separate dis-
tribution.

-~
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A

, tive examples of data from ongoing Navy research progrems.

‘\,_ S INTRODUCTION .

- £ E——

Problem
. . *

The success pf'Naﬁy education and training.programs rests not only on
assuring a systematic approach to instructional desigm and delivery, but also .
on improving the match between the entering skills of the students and the
requirements: of their: currig;i;// Language -skills, notably reading, aré among
“the mast fundamental prereq te skills, covering virtually every course bf

- Navy instructipn and most Navy jobs. Closely related to reading skdl

the readability of the materials dealt with in class and at work. Pro lems
relating to both reading skills and readability have been documented many
times over a wide span of years. There is a need to obtain both an, historical
perspective ‘on Navy literacy problems and a contemporary lock at Navy research
and development in the area. The present report..provides ample data and

-theory on.all the principal issues. = . % v
- . ]
Back& und \ - ' ro

.This report derives from a triservice conference held in' October 1975
‘at Monterey, California. The three.papers included in tzis report make up
the contribution of NAVPERSRANDCEN personnel to that conkerence. Papers
fromthe other services, plus remarks by consultants, can be found in the
overaII‘proceedings of ‘the - .conference.l :

I

The Cenfer partiéipants divided the area into an historical perspective
on literacy training in the Na literacy research Yn ‘the Navy, and read-
ability research in the Navi~ v}n effort was made to include' consideration
of long-standing and current probems, conceptual issues, and representa-

Purpose ' : o '
P ' e

The“purpose of this report is to make these papers available on a wide-

/

o

spread basis. They are summarized below and pgesented in(full in the following

Pt

sections. i . .

-® " "yigtorical Perqpantive on Literacy Training in -the Nayy"

. ' f . .
The first paper was prepared by Dr. John D. Fletcher. The author
divides Navy history.on this subject into two areas; before and ‘after 1943. ~
Up to 1943, the incyeasing importance of literacy among enlisted personnel is

" related to. technological advances, the duties of the Chaplain’ Corps, the
appearance of enlisted hgndboohs, the use of written screening tests, and

literacy training in a Navy prison rehabilitation program. After 1943,
pecial in-gservice projrams began to appear. These became progressively
re sophisticated in terms of curricular content,. individualization, ‘student

A\ .
\

1Sticht,.T. G., and Zapf, D. W. (Eds.). Reading and Readability
Research 'in the Armed Services. ' ' , -

%



} R selection, evaluation, and supporting research. ‘Fle::%er makes it clear "-"-f(/.
, .that support for such $Programs varied directly with quality declines in the
manpower pool, response to special programs such a# Project 100,000 and, -
most particuldrly, ‘mobilization.’ The au'thor feels that continued support

of literacy training by the Navy depends on the development of the concept

of job-related or functional literacy training. e 7o
"Literacgy Research in the Nayy" | e o . A
. .o . . : ’
£ g The secondvpaper was prepared’b Dr'. Thomas -M¢ Duffy. ‘The author
w y

begins by characterizing: current concerns with literacy levels in the Navy _.
as turning on- the apparent.large discrepancy between personnel reading '
ability and thé reading difficulty of much Navy\technical writing. He then .
proceeds to present data ‘from® two recent investigations carried out at the
Navy lersonnel Research and- Development Center®\ The first, a study that
compares reading skills with the difficulty of cruit and,apprentice school
reading materials, shows that there 'is a clear skifll defieit in about 1 in \
5 recruits. "Further analyses relate xecruit reading lévels to basic tdst N
battery scores, amount of education, race, and the probability of attri-
tion from recruit training. The second study examines reading skills in a
sample of-Navy Class "A™ School-students. When' reading skill was compared v,
to the reading difficulty of the manuals written for each of the "A" School __ ‘
. ratings' some schools were found to have large numbers of men with reading IR
deficits. Further analyses indicated ‘that weekly test scores in some-"A"
Schools are more.accurately predicted from a knowléedge of -a trainee's reading -
ability than from his basic test battery scores or a-nonverbal measure of . .
° general -intellectual ability.e Reading. skill appears to be most predictable ’
T id schools with.a high proportion of low-ability readers., Duffy continues
his paper with a review of current Navy/Marine Corps literacy training pro- .
grams.,* Four programs are cofipared on several student and instructional/
variables, and it is shown that, despite wide differences on these vari—
ables; the reading gain scores for all programs are approximately the same. ‘.
T The reasons for this and mkans for increasing thé impact of literacy, training 5
programs in the Navy are then discussed. The paper contludes with Some -
preliminary data on predictors of success in reading training.

- .
<

"Readability Research in the Nayy" - - | _‘ _ . ’ e
The last pape& was prepared by Dr. Thomas E. Curran. The author
reports dn his’state-of-the-art survey on fthe readability and comprehensibility
of technical materials. First, he compares the distribution’ of Navy recruit
reading skills with the distribution of the Yeading difficulty of 185 Navy
rate training manuals. A clear mismatch 1is apparent, with difficulty ex- -
ceeding ability. Next,'he considers the°prnblems'3!sociated with measuring :
the readabjility of text and describes the“major formulas and procedures.
Particular attention is glven to. the problefiof . techmical terminology in
such measures and to the distinction thal‘must be drawn between readability %
and\c prehensibility. Curran points out that, although the readability . .,
of a passage can be adequately-indexed from existing formulas dealing with o
"countable' ‘features of the writing,.as of this time, only the performance * : :
of a group of subjects on a ppst-reading test can determine its cbmprehen-- .
’sibility. : He concludes this section with a discussion of means for specifying
the reading requirements of Navy jobs. Curran next reviews resea¥ch on the
N i . L. . . . .




LI
- . - -
. .

production of readable writing.. Advice from writers' style guides is -

7rcompared and found to be in considekable disagreement. Curran presents a

diagram of the iterative relationship that should hold- between the predic-
tion and the production of readable writing. The paper concludes with a
review of existing and developing procedures for automating the prediction
process. These include the Navy Automated, Counter; the Automated Readability
Index; the Reading Fase Assessment Device; the Computer Aided Revising,
Editing, and Translating System; and the Technical Review and Update of
Manuals and Publications System. o

3
- \
) . ' \
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. ) s A ) A
HISbeICAL PERSPECTIVE ON LITERACY TRAINING IN THE NAVY

.- s

! ﬁ \ f ) J. D. Fletcher : ) ; ~; . ; \_

ﬁistoryaseems to bé not so much a record of what has happened as ‘a record
of what we remember, and any historical perspective is most probably’ a per- °
spective on per&pe\tives This ij certainly true of the current historical
perspective on 1iteracy training in the Navy. Because of the subjective
nature of “the’data that support it, this perspective is divided into twc
parts: a very brief part dealing with all of Navy history prior to 1943
and a more extensive part beginning in 1943 and ending with the present.
Further, very little information is presented on regadability and technical
writing. Historical information oh these' topics douﬁtless exists, but it -
is buried in the instructions and official orrespondence of the Navy. Depart;
ment . ! , . .

J
A comprehensive, thoroughly satisfactory definition of/literacy training e

was not attempted in this report. A rough descr, on of literacy training

as ‘an attempt to bring personnel who read helow the 4.0 grade level up
to that level appears to serve fairly well the needs and scope of this
ort. In the history of Navy training, this description emphasizes ‘
tralqing for enlisted men Who are in their first tour of duty.

°

Literacy Training Before 1943 ' T ; S ' .

5

Enl ted personnel are, at Best, neglected in military histories. Battles,
tactics, and technologies tend to be record—ﬂ in some detail but the ability.
Phasic to. any military service, . .
pwer. supply, loss, and demand.

If it 1is reasonable to assume that enlisted personnel acquire a greater”
significance as the technological demands of their duties increase; .then.

their neglect in histories of the United States Navy is particularly re- ,
grettable. It is difficult to read any account of enlisted’ iife without e

bringing away an impression that :Zy;?ies havé® always demanded sub-

stantial technologica apabiliti e introductdon of stedm and elegtrical
systems aboard’ships obvic ) ased the technological demands:of énlisted
Navy jobs as Cummings (1929), Ha rrod (1973) Pétter (2913), and others have

of training problems that dxisted in the ear ier, sailing fleet indicate

,-indicated but discussions, such as those ofé}uce (1890) ang Niblack (1891),

. that substantially more than’ disciplined responses to oxders and knowledge

inology were relevant _objectives in transforming "landsmen
into seamen. /Most of this training was accomplished on-the—job following
the apprentice, journeyman, master craftsman model. "It required listening
but not reading skills, and -it continwed throughout a sailor's career.
Despite the redominance ¢f this mode of training, there were significant*
efforts as early as the first half of the 19th century/to provide instruc-

of nautical t

- tion in the basic skills of reading, writing, and arifhmetic to Navy per-

sonnel. {ghere was no land-based trairing estahlishment at this time and
basic skills training took place entirely aboard ship, at dockside and
while‘the .ship was underway. There appear to be two primary reasons for
the e&rly literacy training: the religious reform movements of the 1700's
and the assignment of teenage boys to the fleet. . ™ :

. : " . K _].1. B ‘ -

,.'. o 5 ‘.



. Relipious Reform .. .. , .. -
In the late 17th century and during much of the 18th century, a major
transformation in Western civilfzation took place under the auspices of-
©  the Enlightenment. Léaders of this movement placed great faith. in human
reason backed by the findings of sclience and submitted to question all
T "\S authority and absolute 'standards. As a result, a sympathetic and humani- -
. . tarian 0uélook,on the. condition of all men was stimulated, éspec}dlly by
. ,f;;;%glgus/manifestations of this movement. Protestantism particu¥ar1y
STered an enlightefed self-interest o:}}he part of its followers by em=
phaéizing good. works and the notion thag-every man:1is his brotger's keeper.
Heaven would be won and past wrongs atoned for, if each man would firmly

embrace religion and help his fellow man, especially.his less fortunate

B ]

LA fellow man, to do the, same. Some members of. the Evangelical movement, which -
, grew naturally from the\Enlightenment, ‘chose to focus their interest off the '
¢ sallora of the naval adﬂ; erchant service. Revivals were held, Sunday - - ' !
- _ schools were conducted, and tracts were distribyted. With.the distribution '
- . of the tracts came the -realization that the Word of God was’ inaccessible to.

‘many sailors because’they could not read. Moreover, sailors' moral welfare Ny
- appeared endangered because their lack of arithmetic skills made them eas¥y

prey for the peddlers of prurience who were naturally drawn to the full °- .

‘Pocketbooks and .poorly edutated minds of newly disembarked sailors. So it

was that the first to minister to the need for essential skills training

among Navy enlisted men were the early Navy chaplaing (Langley, 1967). " '

) : The :egulagion.of 1802 described the_chaplain's.Quties as the followingf'_,ff -

funeral ceremonies over such persons as may die in the . A

~ service, in the vessel to which he belongs{ or, if diregted . . "

by the commandyng officer, over any person that may die : e

e . - in any other public wessel. .4 . . S

] . T
.

.fééyi. He 1is to Q;éd prayers at.stated periods; perform all s

.2. He shall perform the duty of a scho lmaster; and

e to that end he,shall instruct the midshipmen and
volunteers, in writing, arithmetic, 4nd navigation, and
in whatsoever may contribute to render them proficients.
He 18 likewise to teach the other youths of the ship;

' - according to- such brders as he shall.receive from the ' ’ o ﬁ.i
, E captain. He is to be diligent ir his office and su&h as ) T
. are idle must be represented to the captain, who shall T

4

ro : L

take notice thereof. (Burr, 1939, p. 111). . ’ . SRS

]
p83

of prize money, which-was approXimately the amount qssignedvtb_warrant‘_ ‘ .
officers) but, in general, the schoolmasters made a poor showing, Allega- o

nasters' duties’varied with their commanders, but they were gene L;y’ﬂ : \" ,
'charged with instructing the boys, apprentices, and midshipmen a isigned ° ok

to sHips. The emplpyment of schoolmasters was never extensive ing the N&@y!, '-

and it gradually died out. However, the history ofTNazy chaplains. is far = :

more honorable than that 6f thé schoolmasters, and the Chaplain Corps \,‘ffq

1 ’ * - '- f‘, ) . -

a°

\*\\\\7 : "In additfon to chaplains, there were schoolmasters and teachers -in thé ,{ ¢ -'§ﬁ.

v

Navy (as evidenced by the law of March 1799 assigning them three-twentieths ¢ .

tions of sloth and drunkeness on their part appear well founded. Schogl=.. ' . .



\

' Tegt in esgehtial gk1119'4n truction for enlisted men
maintained ity int¢°’y OR the Ndvy (Drury, 1944). There wss, of course,
g throughout the-fis €thod yn this instructison, 4nd its success most probably

- licele syafemggic‘ Tathe ‘cognitive wellyHeing of its students.

.7 keyed on the yoral r thfn . gn o vergn

- . ’ - . . < ’ .
~ Apprentices _

‘ . Jdng o there were boys assigned to ships. .

. From-the besin”dige ih:?: ::;{;y,:ng?aﬁd t,s,imene were embodied in the &~

N  Attempts to spgnde? g, up 4n 1837, 1855, 1863, and 1875. Of all the training
.:2ppren;1ce 8yyéns Spanigh-Americsn War, only the naval apprentice program
~<Ventures befoype th?, for the modern Navy (Harrod, .1973). De;a';e this fact,

" - Provided a prQ‘ptyfﬂm suffered unpromising beginnings. The effort failed
the apprenticy 8ys¥: hopes of obtaining commigsions were not fulfilled and
because apprencices g mutiny in 1842 on the training ship SOMERS in which

- because of an gllef, = ¢ wsr wss hsnged, probably wrongfully (Langley, 1967).
L .a gon of the {gcref, interrupted by the outbreak of the Civil War. The 1863
» The 1855 progyg# V’ﬂful because apprenticeg were again disappointed in their®
) effort was U“&uﬁce’comnissions, Howevef, the apprentice system continued
- hdpes of obtayufng 4, ¢ very sericus problems the Navy w:s experiencing in
to be revived b’tadﬁpg with native-born seamen (e.g., Luce, 187‘). In 1875
manning Ameriqgd sb e, o boys 14-~18 years of age to serve as apprentices
the Navy began ’nl;ﬁeﬁretary of the Navy emphasized that it was not the
until, age 21. fhe¢¢ to prepare boys for commissioning; the apprentices
object of the g4yst 4" all ¢he duties of sailors on a man-of-war, and, signi-
were to be tragyped ta Teceive an elementary English education (Harrod, 1973).
ficantly, they yere ) .o including the neglect of academic training, the
Despite numerqys p? ltﬂe;t to literacy training, survived until it was
system, with {g¢ ¢ an officially established apprentice seaman rating with

replaced in 1904 b{{ement of seventeen, With this system eyolved the proto-
. 8 minumum age ,equl .,

type for todayf, rep uit training.
was Wggentially motivated by a need for stsndardiga-

Recruit trainiﬂpﬂsmen and appPrentices for shipboard duty. A natural

tion in training 13/1N3 trgining that\was employed very quickly after the
means for Stand'rdiﬂxnized was the publication of drill books. Fullam's
need for it wagq recf and McLean's Bluefscket's Manual both appeared in
Recruit's Hand, BWo lagteq until the 1920's and McLeans' manual 1is currently
1902; Fullam's b°°k}1tion By General er 114 of November 1902, the Navy
in fts nineteen;h e r;cruits to know e contents of the Recruit's Handy

Pepartment requfT ny "\ egch. Fullam also.published in 1902 the Petty
Book and issuey A ¢

Officer's Dr{il/ﬁgﬂﬁ . .
/f thege handbooks signaled the fact that oral instruc-
The aPPeATan®® ufficient for an enlarged Nsvy (cf. Harrod, 1973). Pre-
tion was mo loyger }3 already apparent, Some of the teqhnical equipment
Rumnbly t'll‘ faCt }"p the beglnnlng Of the century was f&irly sophisticated,
aboard Navy shyp8 a that this'equipment was accompanied %y essential manu-
and ft seems lyg€ly o on {te operation, maintenance, and repair. However,

facturer’s litgraty Uetle record of the nature, preparation, and supply
there appears ., be .

%

13




" books sipgnified an official expectation that seamen would be able to read,
and literacy effectively became a requis Navy skill.
. a

\\ Despite'a national requirement for litéracy, about 11.3 percent of the
United ﬁtates,population in 1900® could be classified.as illiterate (Harman,

A\ 1970). There were po systematic attempts to streen Navy recruits until 1925

(Harrod 1973), and illiteracy among Navy personnel became increasingly
serious. Although .there is no direct reference to this effect, the systema-

~tie screening that "began 1n 1925 included written tests, successful perfor-
mance on wliich’ requited literacy. It.seems likely then, that the incidence
of 1111teracy in the Navy was Substantially reduced by the use of these «
tests.

of this teéhnical.dOCumentaflon. In any, case, .the appearance of the drill

“Aside from the work o the chaplains, the only formal literacy training
‘that appears to have been supported by ‘thé Ngvy in the period 1900-1943 was! {
in Portsmouth Prison where some effort was made to rehabilitate men who were *
classified ‘and jailed as deserters because of their inability to read furlough
nrdera (Potter, 1918). These men would go on leave hnd return on what they
thoupht was the appropriate date only to find. themg€lves scheduled for court-

martial. . '
-

. .
Despite the screening process begun in 1925 and official policies for

their exclusion, illiterates continued to appear in Navy billets through-
.out the entire period (Special Training Program, 1951). Other tlman the
rehabilitation program at Portsmouth Prison, no official efforts were made
to help these men achieve literacy. There was, and 18, considerable ungkilled
labor required in many fleet billets, and these men were typically assigned °
to do this labor. As might be expected, rates of promotion and reenlistméht
amonf. these men were not high. During World War II, manpower supply began
to run substantially short of demand and in June 1943 the Navy reluctantly
agreed to accept its fair share of illiterates under‘Selective Sgrvice.

.

Literacy Training in 1943 and After

The Special Trainingﬁ?rogram

Although, prior to June 1943, there was no official recognition of
the fact that room would have to be made for enlisted persannel who could
neither read nor write, a great many men in this catLﬂgry were already
serving {n the Navv. Immediately after Pearl Harbor, recruiting stations
were released from the obligation to administer the General Classification
Test (GCT) to applicants @md, since this regulation remained in abeyance #
until the wstart of 1945, s\y illiterates found their way into the Navy
throug aditional recruiting channels (Special Training Program, 1951).
In Augud®® 1945, the Director of Training indicated some of the problems
the Navy and illiterates experienced with each.other in the following

summary : -
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~ 4 (1) At times the period allowed for recruit training was
contracted by the demands of the service to four. or five
weeks. Under these circéumstances «the trainee was obliged
to acquire a large part of his igstruction thrgﬂﬁh reading.
It was found thaq’it took approximately four ' timgs as long -
~ ’ to train an illiterate to perform an average Navy Job as ft
) * did one who cogﬂd read.

(2) The est:Zi&shment of a traiming program which did not
depend on th€ use of printed matter would e been both
difficult and expensive, Experience show that it was
simpler and more economical to teach men tq read than
to. devise materials which did not require this-knowledge.
4 ’ (3) The establishment of a smooth adminis?rativ routine
was grossly complicated by the presence of non*aladers.
A system for the rapid handling of records wgs a virtual -
impossibility where men could not fill out Information
blanks, pay recipts, proficiency slips, allotment »@ards,
etcetera. . o , .

(4) Sufficient ggducation to read safety precautions was
essential fqQr men working with machineryj high explo-
~stves, and heaéy cargo. Serious accidents were traced
directly to men's inability to read warnings and study
safety instruction.

(5) A social bar:Ier of seriows implications was found

to(exist between literate and illiterate personnel,
{ ‘ .

(6) The administrative dualism resulting from putting
literates and illiterates togethe® caused confusion.
l.iterates tended to resent the long oral directions

" which they had to listen to -for the sake of the

111d[qtes in their number.

-

- . + (7) A very large number of minor disciplinary problems
el were the direct outgrowth of misunderstandings caused by
inability to read station orders, watch bills, leave and
liberty regulations, and safety 1nstructions.
. -
(8) An inability to read and write letters constituted among
{11iterates a serious morale problem and consequent
ohstacle to satisfactory adjustment to, naval life.

-~ It became increasingly evident that a knowledge of
reading and writing helped to overcome a feeling of -
inferiority and tended to develop initiative, aggre )
siveness, and more willing acceptance to the conditions
of military life. (Special Training Program, 1951,

pp. 2-3)

' -\\
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Despite this analysis wni¢h was written after the'fact,-there is
substantial evidence that authowities were reluctant to accept responsiﬁility
- for setting up a special literacy program long after the need for such a
program became obvious. However, as the situation gradually worsenéd, the
Navy stumbled into a situation that required recognition of the need for
a special liCeracy program. On 30 September 1943, the Naval Training
Section in Norfolk, Virginia reported that illiterates were being received
. from boot camps in increasing numbers. Since all the facilities at this
section were need for the destroyer and destroyer escort training programs,
permission was requested to transfer these personnel to the Naval Training
Section at Bainbridge, Maryland for further instruction. Evidently, the _
permissign was granted without due copsideration of the practical eoneequences
Q@f this decision. The result was that Bainbridge found itself deluged wigh ;'
{*  1lliterates’'and appealed ‘to tHB Bureaw of Naval Personnel for help. The-
immed iate response of the Bureau was- to cancel the permission that had pre-
viously been granted to Norfolk., However, as a result of these events,
the need for special literacy training was Brought to command attention
(Special Training Program, 1951). )'
. . V] L) /,-

Al

) The presence of a growing body of illiterates in the Wavy created
) a training problem that it was totally unprepared to face. Luckily, as
a thorough review of World War II literacy training programs by Fattu,

. Mech, and Standlee (1953)' shows, the foundation for solving this problem
had been laid much earlier by the work of the Civilian Conservation.Cogps
(ccc). . N : '
- ’ k]

The CCC was established in March 1933 primarily as a means for providing
productive employment fomg men during the depression. Although it was
s

administereg by the Army ghout its 9-year existence, much ‘use was made
-of pmofessional educator eveloping and gyiding the educational phases

of the program. The CCC education program was secondary to the work pro-
gram, and the literacy p?Bgram was only a small part of the education pro-
gram. It was created to servq the estimated 6 percent of CCC enrollees who
were functionally illiterate in the camp life situation (Couch, 1944).
Nevertheless, the literacy training program did exist as an identifiable
entity, and it served as a foundation for the development of similar progtams,
first by the Army in 1941 and later by the Navy in 1944 (Fdttu et al., 1953).

'// The Army program was discussed by Heath (1946), who pointed out that
there were three distinct groups of i}literates targeted by the Army pro-
gram: English-speaking illiterates, pon-English-speaking illiterates,
and Oriental literates. Training wa tailored to the special needs of
each of these groups. The teaching program for -the English-speaking
1ll1{terates passed through five distinct phases. These phases were se-
quenced and a student had to master each phase before proceeding to more
advanced ones. Heath describes the phases as the following:

» . R
1. Consonants and Key Words.. Sounds of the consonants were taught
in this phase by associating 21 key words with English consonants. .

‘ 16
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. 2. Monosyliables and Vowels. Nonsense syllabléﬁ such as ter, ker,
nub, etc. were initially taught in this phase.in an effort to train students
in the relationship between orthograppy and sdﬁnd. \

. 3 Introduction of Polysyllables. (Students were ught to analy e
polyayllpbles into momosylldbles.

/6. Sentence Structure—and Word Recognition from Context. Furt \
instruction in word attack was presented and instruction in constructin
sentences and learning (recognizing) words frym context was added in this

phase. .- . -
N : ‘ ’
' s 5. Composition and Expreésion. Students were tadWght to read 3%;f
* prepare military messages and personal letters\in this phase. They wé

. also taught, the use of such basic resourcdes as dictidharies and teiéphoﬁe
. ;(‘ direcbories. :

Diacussion of the Army's literacy prqpram is{elevant because, when the'
Navy fimally faced the need to produce a’literacy training program,. it.
turned in September 1943 to the Army for guidancé, and the workbook
material developed for the Navyywas based on the five phases discusaed
above., - ) ,
On 22 December 1943, the immident appearance of a special 1itefacy
program for recruits was announced by the Navy. On 23 December 1943, the « *
. Naval Training Section at Great Lakes, Illinois was direéted to prepare ‘i &
' fot the arrival on 3 January 1944 of an initial draft of 420 white illitersbes.
" In March 1944, two Navy progrgps for literacy were established: one at
' Camp Peary, Virginia for Whites and one at Great Lakes for Blacks: Plans
for. the Camp Peary program called for a weekly input of up to 500 trainees
with a total capacity of 6000. In fact, the fotal enrollment at Camp Peary
quickly grew to 10,000 in April 1944 (Special Training Program, 1951).
Notably, both these programs were set up as an integral part of recruit
training; no programs were established for illiterates who were already
" in the Navy. At no time did the Bureau of Personnel formally accept re-
sponsibility for training illiterates who were above the recruit level; .
however, informal support was given to commanders who wished to aid 111i- e
terates under their command with the dissemination of literacy training

materfals throughout the fleet.

The curriculum that was initially devised for the literacy programs

. In early 1944 provided for only 133 hours of ingtruction in reading and

writing and 73 hours of instruction in arithmet c, for a total of 205 hours

of instruction out of the 576 hours originally called for. However, by

January 1945 a considerably expanded and improved program had evolved.

Four basic assumptions not previously annunciated determined the form of

the Special Training Program, as it came to be called. First, it was a -

training program for adults. Although unable to read and write, the trainees

came to the Navy havwing command of a well-established oral vocabulary

together with a fund of experience that put them beyond the appeal of

grade school readers. Second, the trainees were the products of a wide

X 17
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variety'of environments,\so‘that the only interests they could be expected’

in common would grow out of their 1!!@ in the service. Third

}imitations on time allowed for acquiring literacy made it mandatory that
\ —~~

the program be rigidly functional in nature.

of 5.0 in reading and writing was establish

to have

A

the

the purpose behind the program was stmply to qualify men to read, write,
and fipure sufficiently well to perform all essential Navy' dutiés.

spelling, and punctuatton. Fourth, it was assumed that
of instructors would be inexpgwieqced in the type of tea
They could be expected tp rely unduly on Jlecture and Hlackboard
methods and to encourage parrot-¥iRe memorization of 1lists of wqrds without
developing the skills of analysis and synthbsis that are esseritfal to
, literacy (Special Trai‘?rogram, 1951). The CGC literacy materials
éries- and the Ariny materials were called the
Armx Life, series, so naturally the workbooks,. -baglc readers, supplementary

of them,

were called the Camp L1

e vast

Thus,
it s“expected that graduates of the *tcourse would be able to read watch
lists and safety precautions, and would be able: to fill in beneficiary

*slips and small stores chits. On the ogher hand there would be no attempt
tq'indoctrinate,trainees formally in suc refinements asjﬁapitalh ’

zation,
'majority
hing expected

readers, tests, and teéacher's manual developed for the Navy were called

- .Development of the program materials was describeq by Ross'(19§6):
v -

* the, Navy Life series. Private Pete was replaced by“Seaman Sam,
-r | v '

. . R . ‘:\

In'kritfng“fhis program, some radical departures

from the conventional were taken, because the.situetion
and the nature of the students and instructors demanded
them. For exampl®, 'a "reader" in the hands pf an un-
trained instructor ‘at the outset of the prpgram would
result in a staiic classroom situation in which the
students '"read" orally in rotatiori, with prompting, until
the page has been yjrtually memorized, In the Navy Life
series, therefore, the first book 1is not a "reader," hut

a workbock-type text which forces the indtructor down from

the platform among the student's. The first of -the readers
is not introduced until considerable reading ability is
developed through chart, blackboard, and workbook reading
experiences. When it is igtroduced, no new skills or
words are required for some time, and the student can

read it easily for meaning. As a result, the student is

literate so far as \the readers are concerned from his-{ery

first experience wi h them. : .

Comic onks are exceeded in popularity by no other

- reading material. So, later in the program, when they can
be handled easily ic books are intgoduced fog pid,

supervised class om" suplementary reading. TH

repular commercial comic. books, .carefully selected inwgv»'

Y

advance of publication, and then rewritten with a core 3
vocabulary basic to the Navy Life program. (p. 204)

’ ; - 18 i
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nominal proficiency grade
‘as the teaching goal, but
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finally-loogened so that any student capable. of handling it would be able

4 r*
. . , . 3
Notably the cornerstone of this program was not the basal readers,

which was probdbly the case in civiltan initial reading instruction, but
the program's two workbooks functionally entitled Navy Life Book I and

- Navy Life Book II. Both books were constructed on a. ic vocabulary that

derived first from words shown by research (what s : research is not
in the record) to be an essential minimum for literacy, and then, to as
great an extent as possible; from naval terminology. Fans ¢f Leonard
Bloomfield will be interested in Figure 1, which is the fi#rst "story"

that occurs in Navy Life Book I. The emphasis on the single spelling
pattern "at" embedded in hat, mat, and sat will. seem very familiar to
those acclimated to Bloomfield's "Nan can fan Dan" (of. Bloomfield &
Barnhart, 1961), Extensive reliance was placed on illustrations to
indicate word meaning, but other devices such as .a visual acuity test and
illustrations of phonetic similarity were also used. It was assumed that,
by .teaching reading and writing stmultaneously, growing broficiency in
either ‘would increase proficiency in the other. The mdterial in Navyr Life

Book I, which contained 400 illustrations, took as 1its .common denominator

b?rracks life, which all traineeg might be expected to have 1in-common.
In the second volume, the emphasis wgs gradually shifted from phonetic
elements to syllables and from illustrgtions to cont§xt as a means of fur-

n{shing clues to word meaning. The rigid cdhtrol ovér the materiaéhﬁhat
racterized Navy Life Book I was gradually relaxed. in Book. II,> was
f

e,

to conduct independent reaﬂing outside the classroom. Navy Life Book II

" was also prepared with the intention that it should be a useful adjunct
.to regular recruit training, since it contained a good deal of incidental

information on such subjects as semaphore, firefighting, elementary naviga-
tion, naval customs,’ guns, ship types, seamanship, naval terminology, and
personal hygiene. K .

As it evolved, the curriculum was developed on a flexible scale
operating between the 1imits of 12 and 20 weeks. In other wotds, trainees
received periodic tests starting with the eleventh wetk, and ebuld be
graduated any time theéreafter -by showing that they had achieved the re-

‘quired level of literacy. The minimum overall time prescribed for the

course was 256 hours$; and the maximum time was 528. Nifhin this framework
the variation in the allowance for:reading an 'd writing ran from 129 to -
312 hours, and for arithmetic, from 63 to 118 hours.

r
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Read this story.

¥ : .
) "That is a rria/t. )
R .m \ ‘.“ .

-~
o .;‘,' -
R P
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thghmat.

v

‘e
The sailor sa®on the hat.
. o
. N ’ & - o \ . L]
Pigure{}. The first stqry in the Navy Life workbook series.
’ . ' .
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.. tests:

-

cons‘sting of 44 items dividéd into three, subtests: word recognition,
sentence reading,'and paragraph interpretation. o .

1 . - i . -
\ . L X J v
) . . \ '
. . / >4 ) s
. ' * ’ ' o
S, Selection for the program depended on scores achieved on three

17 . The General Classification Test (GCT)--a test of general
ability thch in 1945 was reintroduced and given”to all incoming personmel.
i

2. The Literacy Test (LIT)--a direct~measure of reading achievement

-

3. The Nonverbal Classification Test (NVCT)-—-a reflection of the

"GCT adminisgérd in nonverbal terms through the use of pictures and geometric

forms. The NVCT consisted of 75 items divided irto five subtests: picture
analogies, figure.analogies, picture classification (opposites), figure
c1assification (opposites), and matrics (comparable to Raven s matrics).
s ‘ bt

k o
Accordiqg to Hodges (196&), the followin .hcreening procedure was

.Jed: - . - . - 4

Reading Test (the‘GCT, when the Reading Test was discarded) of the Basic

i. A11 qur:lts scoring less than a standard score of 35 on the,
Test Battery were ndministered the Iﬂs. R ¢ \

, 2. Men scoring 40 (equivalent to 5.0 grade level) or better on the
TIT were considered "literate” and sent .of_to regular recruit training, and

" those scoring below 40 on,the LI e given the NVCT.

* 3. Men scoring higher than on the NVCT vere considered twainable

‘and sent to the Special TrainingvProgtam. (A raw score of 34 on the NVCT

is between 30 and 35 Standard Score g: the ?QT )
L -
4. Men scoring below 34 on the NVCT were sent to a psychidtric unit

forgclosegiexamination; they were suspected of being both illiterate and
1

]

_ 1inab (N. B. - The LIT and NVCT scores of 40 and 34 were later
changed to 37 and 38 respectively as a result of an unidentified study, all
records of which have vanished.) '

t
<

. L 5 -
. In other words, the men sent to the special training units were

‘those in need of literacy training (low LIT score) and Judged capable

of assimilating it (high NVCT score). : ) | SN

The Navy Reading Achievement Examination (NRAE) was also .developed ,
as a standard measure to determine when students in the variable-length
Special Training Program were ready to graduate. Bgth the LIT and the

NRAE were calibrated against the Gates Reading Suryey to establish grade
levels. The NRAE was designed to be functional,afid tested students for

understanding Navy situations in which they might find themselves.

There appears to be'a single evaluation study'of the Navy's wogld
War II Special Training Program. This study was administered and documented
by Hagen and Thorndike (1953) on the basis of personnel records sa1vaged

21 .|

.15 v

oy



. v S el |
L ;'.‘mw ¥ 2‘ "

m the Naval Becords Management Center, Garden City, New York. Two
a were abstracted: (1) backgrodnd facts that might predict
the Navy,and (2) facts.about the man's career that might in-
v - dicate his success In Navy duty assignments. Three groups of men were &
. identified: :

*

1. ‘The "Illiterate" Group. This group consisted of 1026 men
4

4

inducted into the Navy during August and Séptember 1944 and initially
assigned to the Special Training Pro& am at Camp Pear

2. The Contrdl Group. This g¥oup was selecte. taking a serial
number that was‘five digits above the serial number’ of a member of the
illiterate group. The man thus identified was included/in the control
group if he was not black, not illiterate;ghnd came from the same geo-

graphical area as his illiterate counterpart. If a serial number five

& digits higher did not identify a qualifie dunt rt, one five digits
below was selected and so on. \n this wayj a cqhtrol group of 1021 men
was chosen. TiHMs group resembled the illitenate group on most geographical
and"emographdc measures, - coe

(2]

v 3. The Marginal GrOup. This 'group was composed of 999 men who

had scored below 36 on the .GCT and who enpered the Navy at about the same
time as the illiterates. This group was geographically and demographically
dissimilar from both the illiterate and control groups. ~

group as follows:

L Fas

< W

_Hagen and Thorij}ke*described the average membpr of tlieir 1lliterate

¢ He was inducted in the Nayy when We was gbout 1
o years old. At the.time of induction, he whg single but ‘
had one or more people who were partially or wholly '2)
dependent on him for support. Before induction, he.had
b lived in a rural area of the South where the standard of
- ) living was below the average for the nation as a-whole.
He had completed the fourth grade in school anqxleft
school at the age of fourteen after having repeated at
least three grades. Since leaving school, he had worked

for his parents or a relative on a non echanized farm. * N
In his spare time he hunted or fished. mafle a score
’ of 4 out of a podsible 17 on the Qualifications Test and
a score of 31 the Navy General Classification Test.-
(p. 18) . ’ .

! . e i
Hagen and Thorndike summarized the differences they found between
the illiterate and contro} groups as follows: {

" 1. The illiterates were much more likely than were the control
cases to be assigned to construction battalidms, and were less likely to
be assigned to U. S. permanent party or to auxildary ships. .

2. The illiterates tended to receive a lower average proficiency
in rate. Only 50 percent received an average of 3.5 or oy 'as compared
with. 73 percent in the contrel group.

22
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3. The illiterates received fewer promotions. Only 15 p&rcent
T made petty officer, as compared with 37 percant in the yontrol group.
o 4. The illiterates received more disciplina tions. In the
‘iiliterate group, 23 percent had recor of some type of*disciplinary _
o action, as ‘compared with 11 percent of fthe contypl: group. . General courts
}{fnartial were 10 times as frequent in the illiterate group. .
\ - ’ 5. The illiterates more frequentiﬁ\fbst time due to misconduct—
20 pe cent versus_7 percent.
1 .
6. The illiterates less frequently recqived an honorable discharg
¢ - 83 percent versus 88 percent. .

’ o 7. The illiterates were somewhat more likely to receive a med%;f
tion survey, and were the, only group to be surveyed for inabiliti to —(’

~ ) Iearn-—19 percent versus 15 percent, ' e
’ ﬂ. .The illiterates were .somewhat more likely to incur a ve;§5i51
infection-S percent versn7,3 percent, -~ :
9. The illiterates were slightly more likely to generate a V2terans
Administration disability claim-—11 percent versus 9 percent. -

In most of the factors that distifiguished the illiterate from the

s control group, the marginal.gfoup occupies an intermediate position, usually
nearer the illiterate group than the control group. The only exception to
this is the case of disciplinary actions; the marginal group were more often
in trouble and their offenses were more serious.

. “ ) .
. The 'Hagen and Thorndike study is interesting, but it is essentially

a study of personnel at differ®nt mental levéls. It does not have much to
say’ about the effectiveness o literacy training. . It does, however, tell
something about the success illiterates in the Navy. In general, it o
seems reasonafle to conclude, with the authors, that many or most. of the /’
illiterates appeared to make an accpetable adjustment -to the Navy. )

N After the war, screening of illiterates with the GCT, LIT, and
NVCT continued, but the Special Training Program was discontinued in the
course of general demobilization. Ginzberg and Bray (1953) estimated that
35,000 men were assigned to the Neyy g Special Training Program in the
course of its history.

s

Recruit Preparatory Training

In 1950, with the influx of volunteers during the\Korean War,
commands were once more authorized and encouraged to ident\fy and train
any illiterates who might be aboard. Bycthe spring of 1951\, literacy
training was being conducted informally in after-h8urs progtams at the

3 \
g
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three recruit-traihing centers (Bainbridge, Mariland;-Gregt Lakes, Illinois;

and San Diego, California). BY Septemberv1951, literacy training was

planned on a full-time basis under the new title Recruit  Preparatory A -
~Training (RPT) (Standlee, 1954). Officially, the main objectiveyof the -~‘il!
'program.was."to teach selected recruits to rfead ‘and understand instruc-

tions and tQeprepare them to absorb military training. Recruits should.

attain a- level of proficiency in readiﬁg which is comparable to completion

of the fourth grade" (Curriculum for Recruit Preparatory~Training, 81953,

pP. 5). Further, ap accepting classroom atmosphere was to be created, as

indicated. by the following guidance provided by the Bureau of Pegionnel:'

. \ . o \

_Bl« Make the first reading tasks simple enoﬁgh to -

insure that the recruit experiences an eé&ly feelin@ﬁpf :
_ suecess in.learning to read. N "

o ) 2. Show the recruit that his low reading achieve-
mé is a handicap which must be overcome in reaching
Lo " his gqak:‘becoming a useful -sailor. ( - i \ ,

. 3. Create a permissive classroom atmosphere and
start where the learper is. The indivfdual recruit
is the one who has to learn. The most the instructor
can do 1is guide and help him. The instru?tor should
guard against a highly directive, subject-matter-centered
approach which 1s on a level that never reaches some

recruits. . : 'f&

ith reading,

4, Integra&ggp of military subject
can

writing, and arithmetic. Some e&smples of how th
be done are listed below: T
- {
a. The instructor inclydes some topics related
" to servickgip the\Navy at appropriate times in his
" rea g, wtiting, and arithmetic classes. This

latter part of RPT. - .

b. . Use of visits tq4§hfbs or parts of the
training center. Trainees can can ite about what
they éee, read accounts to each other; leafn Naval
terms, etc. . & !

. - (

c. Jearn tp read safety signs found on the center
or aboafd ship..- . '

. L S

d. ‘Preparafgo of RPT news sheet and use of local
newspapers aand announcements of recreation.

/ t '
e. Provide guidance in writing é;tterS’home bout
barracks, field-day, bunks, meals, trgining activ)ties,

etc. A}
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procedure will‘probably'be more effective during the '



‘ a f. liarization with types of material found in = . '

" he Bluejackets' Manual, libraries on the center and™

aboard .ship, and courses available through USAFI. .
(Curriculum for Recruit Preparatory Training, 1953, P. ll)‘

¢- The curriculum materials were, with: minor/updating, composed of ‘
the Navy Life series: preépared for* thédlWorld War II Special Training Prograﬂ,
-although ube wf other. Suppl entary terials was gncougaBed (Standlee,-
v - Fattu, & Auble, 1954a). The election procedureq\gr-RP as toﬁ following,
as descrfbed by Hodges (1964):
: /

[P

- l. All men scoging bEIOW\36 o the GCT were administered both the

NVCT and LIT. Y A - e
. 2. Men . scoring 38 and.above on QDth ts-were considered literate
- ., and trainable and sent to regular recruit, training. ' . .
Y

3. Men scoring 37 and below on the LIT (38 on the LIT is about a.
4.7 grade Yevel) and scoring 38 or higher on the NVCT were considered
illiterate but trainable and sent to-special training.
U o
- - b4, Mentscoring less than 38 on the NVCT and on the LIT were suspected
°  to be untr’inable di were sent to a neuropsychiatrifjic unit-for further examina-
AN fion. From the neuropsychiatric unit, men were sent.to specfal training,

regular recruit training’ (on a trial basis), or discharged ‘
. N .

( . Referrals could a be made to the Special Training Program by Company
Commanders in regular recruit training. The NRAE with a new form added was
restored as an end-of-course criterion. The 5.0 grade level wa 11 the
course.objective. Students were given 7-9 weeks to complete the course,
An/observer who was sent to the three RPT centers in 1953 reported that,
in general, the selection and curriculum procedures in use followed the
Bureau's directives, that a total of .239 trainees were enrgiled in all three

~ centers, that 85 to 94 percent of the trainees successfully completed the

. RPToprogram, afid that they took 6-7 to 9 weeks to complete it (Fatgg"Fay,
\‘ +’D'Amico, & Standlee, 1954).

Two evaluative studies of RPT were completed. A study by Cofer
(1954) investigated the effectiveness of RPT in achieving its most immediate
objective, preparing the trainee for regular recruit’ training. Standlee
(1954) dealt with the more ultimate criterion--performance of RPT graduates
in fleet assignments. .

A principal concept in Cofer 8 study is that of adjustment, spe-

fically adjustment of RPT graduates to regular recruit training. For the

purposes of this study, mental health considerations were set aside in faver
of adjustment that emphasized, first, adequacy of performance of recruit
duties, and, second, attitudinal and motivational factors i relationship
to the Navy, recruit training, and civilian plans. Fourteen rating scales
were developed to assess adjustment in the first sense, and an $0-item
questionnaire was developed to assess adjustment in the second sense. Two
groups of subjects were identified, one at an early stage of recruit training
(Group I) and one at a later stage of recruit training (Group II} Within
each of these groups, four subgroups were identified:
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: _ . X .
1. RPT graduates: ) Group I: N = 30 : :7T' . ' "
& —:Eroup II:. N = 21 o o ) )
2. Recruits with GCT scores below 35;ﬁbutinqb RPT graduates: .
W - s . . ‘ . . ':>(
—~ o . 7 SN Group #: = 1% » t / '.3 . ;
. L 4 Group II: =18 . ’ - ’
. . . ST v . [ R
74 3. Recruits with GCT scores between 35 and 40 inclusive: " \
. o Group I:- N = 29 o T
_ ‘Group II: N = 46 ' R
. 5 ' 4, Recruits-with GCT scores"ﬁSVe hos o h ":r"’ '{,' o
. . } N e ’. N ) i K ) ) = .- . " " .
. . - “Group-I: N =.30. ' A R
° Y * Group II:* N = 49 o ' -

Each subject was evaluated 6n his adjustment to regular rééruit training by’ '.
- peers and Company Commanders separately on the ;4 scales refleccing adequacy. ‘
of performance in recruit training. - -

2

. In generdl, members of the RPT aubgroup resembled the members of the . 2o
high GCT subgroup on the criterion scales more than they did ‘members of the -éb‘

intermediate subgroups. The results of the peer ratings for Group,I subjects-
were the fbllowing:: o~y '

v

- o
y &

. 1§  -The high GCT subgroup and* the RPT subgroup were rated signifi- - - 3%
cantly superior to the intermediate subggoups on personal cleanliness, T
military bearing, bunk and living quarters, general Navy performance, and .
leadership. , . N
: . 2. ‘Twe RPT subgroup was rated as significantly 5uperiot to the other'
three subgroups on marching and maneuvers and. physical drdll -y ith?rifle.

R I .M
S

"3. The high GCT subgroup was rated as significantly superior to_the
other tbree subgroups on quickness to learn and response to orders.

b 4. The RPT subgroq' was superior to the intermédiate subgroups on 7 A
care of clothing. ' S
Y " ! g
The results of Company Commanders' ratings of the Group I subjects were the:, -~ ' .
following: > N i)

1. The high GCT éubgroup was signif{cantly superior to the/other
three subgroups ¢n quickness to learn, respbnse to orders, willin
work, and general Navy performance. p%j&

3 N .




The pattern of ratings for Group Il was essentially the same as that obtained
for Group I. |

- . .,In.general; it seems reasonable to ¢onclude with Cofer that RPT
- aided recruits in adjusting to regular recruit training, but it is still
difficult to determine what contributions the cogmitive aspects of literacy
training made to this adjustment. :

Standlee (1954) studied three groups of recruits in his investiga-
tion:

4

1. RPT graduates: ] N = 611 | o~

2. Marginal recrufits with a GCT of 35 or lower, an NVCT gf 38 or
_higher, and a LIT of 38 or higher: N = 2414. « -
qﬁtec; N =

- ’. Typical reCruits with a GCT of 36 or .
: The 5312 total subjects were origimally selected by identifying

> all RPT graduates and marginal recruits processed during the period 10 May
1952 to 1 September- 1952 and a random 10 percent of the typical recruits pro-
cessed during the same periods Data on the fleet performance of these re-
cruits were obtained by mailing out questionnaires to their Commanding
Officers during July-August 1953. Most of the questionnaires were returned,
5023 of which were suitable for analysis--an effective response rate

’ . of almost 95 percent. A _

" The RPT and marginal groups in comparison with the typical QEoup
. were much more often assigned to general duty (unskilled work) and to

) duties that did not require as much reading skill. . The two groups were
less favored with promotions, had lower average performance evaluations by
supervisors and Commanding Officers, and -had a higher proportion of disci-
plinary actions and days lost due to misconduct or sickness. In the opinion
of vaision Leading Petty Officers, the two lower groups generally showed
less promise for future advancement and profitable service to the Navy.
The two l3wer groups, however, indicated more intention to reenlist than

the "typical® group. , -

Overall, the two lower groups tended to resemble each other, and,
to be somewhat fess effective in performance than the "typicals." Where
* 4, . differences between the two lower groups were found, they tended to show
the marginal group to be superior to the RPT group. However, most of the
differences between the three groups were small and none of the groups had
characteristically unacceptable performance; the majority of members in
all the groups were judged to be serving the Navy adequately.
- Two other relevant investigations came out of the gemeral contractual
effort that sponsored the Cofer and Standles studié#. ~Std#hdlee, Fattu, and
Auble (1954b) investigated the quality of Navy techmical writing by tabulating
the frequency of words appearing in the Bluejackets' Manual (14th edition), ™

.
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This is Your Navy, All Hands, and the Saval Training Bulletin; and Fattu

and Standlee (1956) applied two Flesch Readability formulas to the following
publications: Bluejackets':Manual, Stewardsman (Manual), Fireman (Manual),
- Steward and Cook (Manual), Commissaryman (Ma:izl), This is Your Navy, All

Hands, and Naval Training Bulletin. It seems\unlikely that these investi-
gations represent the first attempts to syst tically judge the quality
of technical writing in the Navy, but these a the first that appear to
be available in the official literature. The results of these investiga-
tions are predictable: Standlee et al. showed that even experienced writers
and teachers use too many rare words and exclude toe many common words when
relying on their experience and common sense; Fattu and Standlee found that
standard, essential Navy publications were, most probably, too difficult

for Navy enlisted men-—the average Flesch readability score of their sample
was 61.7, which converts roughly to a ninth grade reading level.

9
[

. With the end of the Korean War?.!ﬁfficient manpower again became
available to the Navy, and in 1957 the RPT program was discontinued in
favor ®f a shift in research and administration emphasis toward problems
connected with higher-level personnel. Subjectively, many persons in the
Navy (including most of the RPT graduates) felt that RPT was well worth
the time and effort; objectively, the evaluation findings were incon-
clusive.

Academic Remgg}al Training in the'Present

The Navy's current excursion into literacy training appears to have
been brought about by*the Army's manpower supply problems during theeVietnam
conflict. During the Vietnam buildup, the Army was forced to accept personnel
who were classified as marginal by their scores on °‘the Armed Forces Qualifi-
cation Test (AFQT). Generally, these voypngeers and draftees ranked in the
10th-30th percentile range on the AFQT (Project One Hundred Thousand, 1969).

As a consé€quence of its manpower needs, the Army indicated to the Department,
"of Defense that a coherent program for processing marginal personnel was
needed if manpower requirements were to continue being met. Defense re-
sponded in October 1966, by establishing "Project 100,000," which was to
help meet manpower supply problems by spreading marginal personnel throughout
all three services. The project was also intended to provide traiming for

- these men so that they would be bettef prepared to return to civilian life " "
if they chose to do so. Under Project 100,000, the Navy agreed to accept )
up to 15 percent of its enlistees from the marginal category and allow them
to volunteer for the normal draft todr of 2 years. Accordingly, the Navy
established RPT units at Great Lakes, Illinois, and San Diego, California,
in February 1967 (Weeden, 1975). Almost immediately, the name of the program

+ was changed to Academic Remedial Training (ART), and this is the name currently
‘in usl.

Despite the expiration of Project 100,000 in 1972, the ART program

has continued in operation up to the present. Although projections have
indicated that induction of marginal personnel will be unnecessary even
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under the current no-draft policy (e.g., Battelle, Brown, Kruzie, Marshall,
Moll, Paskert, & Radovich, 1973), ART may be continued because of the rising
national consclousness concerning equal employment opportunity and/or because
of (anticipated) 1mprovements in the national ecoﬁomy. .

A student may currently be selected for ART if he averages between

3.0 and 5.5 grade levels on the Vocabulary and Comprehension Sections of the
Gates-MacGinitie Reading Test. Originally, the Navy Life Series was once

- more dusted off and reedited for the program; however, use of these materials
was largely discontinued in }969. As described by Weeden (1975), the course
of instruction may last a imm of 8‘weeks and is broken intq .two phases:
a diagnostic phase and a thérapeutic phase. The diagnostic phase provides
for initial assignment of b‘e student*to one of three courses:

. W], Course Mike~-a phonics course emphasizing word attack skills.

\v////' level.

~ ' 3. Course Victor-+a reading course beginning at the 4.0 grade
- e

level. . .

2. Course Oscar--a reading course beginning at the 3.0 grade

. The therapeutic phase consists of two mutually reinforcing areas: word

. attack and reading abilities. The word attack area concerns phonics,
vocabulary development, and word knowledge (root words, inflections, pre-
fixes, synonyms, etc.). n}The reading abilities area concerns reading practice,
comprehension-skills, a study skills. . -

Notably, ART is integrated gnly into recruit training as were RPT
and ‘the Special Training Program be’ore it. The proportion of 1}11terates
in the United States in 1960 was estimated to be only 2.4 percent (Harman,

. 1970)4 and, with current screening practices, it seems unlikely that there
is an appreciable number of illiterates assigned to Navy billets. However,
a new concern that keys on the concept of functional literacy is beginning
to appear It may well be that, despite the universal attaimment of literacy
by Navy pé{sonnel some men (and women) mgy fail to perform because they do -
not read 11 egough to meet the requirements of their jobs; there may, in
effect, exist a literacy gap. This possibility was first raised by the Fattu
and Standlee report of 1954; however, two feports by Carver (1973a, 1973b)
and current work by Duffy at the Navy Personnel Research and Development
Center seem to support the current concern over a literacy gap. If such a
gap exists it may become necessafy to extend literacy traiming from the
recruit commands to the fleet. The nature and location of programs devised
to meet the literacy gap would represent very new directions in the history
of literacy training in the Navy.

Final Comment

o From the preceding survey of literacy training, it is apparent that

; ~“problems of literacy are not a recent discovery; they have been a concern
of the Navy throughout its history. This concern has been motivated both
by a need for proficient job performance and by an interest in the general
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welfare of Navy personnel. In the development of literacy programs, the
Navy has, at one time or another, been sensitive to at least the following

six issues: °

-

1. Level of Literacy. Efforts have been made to identify levels of
literacy and to tailor instruction to the level required of a trainee. The
idea of functional literacy as a consideration in determining what level
of literacy a trainee ought to achieve in order to perform a specific job
has also appeared. .

* *
2. ' Cause of Literacy Problems. Adjustments in Navy progr have beéi
made to identify speakers from nonstandard English linguistic comfmunities
and to adjust imstruction based on the language habits likely :to be fostered -
by those communities. .

3. Evaluation. Both nq;;:L (Are program objectives being met?) and
broad (Is Fleet performance being enhanced?) issues have been considered

in evaluating Navy literacy trainigg.

e 4. Decoding. 1Issues of relating orthography to acoustic representa-
v‘ip tion so that learners may identify 1nformat$on within their linguistic
experience have been addressed.

S. Affect. Learnerfs attitudes toward themselves and toward literacy
have been taken into account. \

6. Active Participation. Most militaky training attempts to involve
as much "hands-on" experience as possible and this’ approach appears in Navy-
literacy training, particularly with the emphasis on the Navy Life workbooks. !
On the other. hand, the Navy's interest in literacy has been largely LY
intermittant. From the evangelical concern of the chaplains to the current
interest in .ART, lack of literacy skills on the part of Na personnel is
always given full opportunity to handicap the Navy's operatIonal effectiveness
before anything is done about it. Programs that are devised in response
to literacy problems usually prove to be relatively sophisticated as the
Special Training Program and RPT curriculums demonstrate, but these pro-
grams seem to appear only in responsé to wars or other national emergencies.’
The outlook for the current ART program cannot be very bright. ART is
remarkable for continuing as long as it has afteg the demise of Project
100,000, but it seems reasonable to anticipate waning interest in ART on
the part of the Navy unless (1) problems arising from the all-vplunteer
- military suddenly become more severe, (2) manpower supply, for whatever v
reason, becomes more constrained, or. (3) the, national priorities for equal
employment opportunities are sustained.

The primary hape for continued interest in literacy training seems
to rest on the concept of functional literacy in which the concern is not
s0 much with illiteracy as with what literacy is necessary for specific
~Navy jobs (e.g., Duffy, Carter, Fletcher, & Aiken, 1975). 1In this respect,
it seems likely that concerns of literacy will be modified in two ways.
First, they will become more narrow in that finding and applying technical
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information will be emphasized rather than more gegeral skills of reading -
and writing. Second, these concerns will become more broad in that con-
siderations of media, such®as the organization and quality of technical
‘manuals, the availability and capacity of systems for computer-based in-
- . “formation retrieval, and the comprehensibility and usability of graphic
‘ and,pictorial information, will be integrated with more conventional , o
literacy considerations. These are fairly novel directives for literacy
training in the Navy, but they are also timely. It is difficult to come
- away from an historical survey of literacy training without an appreciation
for the continuing increases in the amount of information that must be
available for successful performance of Navy jobs. Classically exponential
these increases were: at first gradual but are now accelerating at an
imp ssive rate. The importance, and even urgency, for systematic concern
with literacy 1s hard to escape, and it is to be hoped that literacy training

BTN
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'will receive continuing support from all the military services. R
k¢ FPES ‘-. .
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e LITERACY ‘TRAINING IN THE M@ 0

LT \ ,' oTom Duffy
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Literacy research in the Navy today has had two major objectives.
First, there have been efforts to characterize the literacy "probiem"
in the Navy and thereby providé’a data base for'evaluating alternative
approaches to insuring that a 1literacy deficit at any level does not '
hamper the effectiveness of the serviceTA\The full range of reading \
levels has been examined and basic demographic data on reading and its
relationship to other abilities and to background characteristics hgie
been provided. This research has also involved an examination of t ’
- relationship of reading skill to job perférmance. The second major.line )
- of research has focused on the Navy's current approach to deficient {teracy
skills—reading training programs, for personnel with marginsa readi .
ability. - This research has involved evaluations of the effectivenes
of the training programs, tests of new instructional methods, and 1124
“ cedures for predicting the successful reading training studeqt. Befdte
i examining this 11teracy research in detail, I would like to bxlefly char-
acterize the Navy's objectives vis-a-vis literacy and the options sva;;able
in meeting these objectives. This characterization will pnov# ot.hih"
an understanding of the Navy's current re-emphasis on literacy.an
framework for many of the questions sddressed in the research qffor

the 4.5 reading grade level (RGL). For the Navy, reading traiping is
provided at the three Recruit Training Centers for all recruitl hay
a tested RGL between 3.0 and 5.5. In Fiscal Year (FY)¥#915, an' cét@atet
5.1 percent of the Navy recruit population, or 4 SO(I!men, had reading skills
in this range. Recruits below a 4.0 RGL are considéted poor Glpdidateq-’
for the short-term reading training and are typicafiy discharged from ; ;
- the service, whille recruits above a 5.5 RGL are considered to have i
' reading*skills. Although the reading programs focus-op personnel wi -
marginal capabilities, the objectives of the programs and thg Servic{js
objectives in°literacy are more generally stated. These obi?ﬂ%ives are:
(1). to provide a level of literacy skill to all personnel .90 as to insure
Fleet effectiveness and Fleet safety, and (2) to provide t'e ‘1iferacy
skills necessary for equal opportunity in attaining upward’ moﬁiﬁi%y and
o a successful career (Stewart, 1974; Academic Remedial Training, ¥975).
: Recert studies by Carver (1973b, 1973c) have raised the question as to
whether either of these objectives is attainable within the struoture
of the‘current reading training programs. Carver compared the reading
requirements of a sample of 20 Navy training manuals to the reading ability
- of a sample of 271 recruits. The manuals required, on the average, a
l4th grade readinggability and ranged -from 9th to 20th grade as measured
by several readability formulas. In dontrast, phe average reading ability
. of the recruits was only 9th grade. '

r
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Carver's results indicated a major-gap between the reading require-
ments and the reading abilities in the Navy. Additionally, they suggest -
that literacy training to the 5.5 RGL is less than adequate for meeting
the literacy demands in the service. Regarding the objectives of literacy
training, a 5.5 RGL would seem to neither insure Fleet safety and effective-
ness nor to provide the opportunity for upward mobility. To meet these
objectives will clearly require a reduction in the difficulty of manuals.
"In addition, personnel decisions with regard to literaey will be required.
The options here inelude: (1) an expanded reading training program,
(2) assignment to job areas with reading requirements matching reading
ability, (3) selection into the service of only those men having adequate
reading skills, or (4) some combination of the above. (See Duffy, Fletcher,
Carter & Aiken, 1975, and Sticht, 1975b for further discussion of these -
options. )

While disgussion of these options(;as underway,! few basic data
were available upon which to base decisions. The distributdon of regding ,
levels in the Navy was unknown,? and thus the number of men and
the cost involved in -any of the options could not be determined. The
literacy requirements in the various occupational areas were similarly
unknown and thus a determination of which men an expanded literaqj program
should address and where in the career such a program should be located
could not be made. Indeed, the very need for literacy training could s
not be assessed. Two arguments against the need for literacy training
. of any sort have been advanced. First, the move of the Service toward
accepting only high school graduates-has been proposed as an action which
will also eliminate low-literate personfel. - Second, it has been suggested
that most equipment and vocabulary knowledge is acquired on the job and,
therefore, with job experience a man will be able to read the necessary
manuals. The, argument continues that, the inexperienced mian, regardless
of his reading ability, receives his instruction orally from his super-
wisor and, thus, his job does not require reading. An examination of
the relationship of reading ability to education and to job performance
would provide the data necessary to assesSs these .arguments.

e

Reading Skill and Its Relationship to Other Personnel Characteristics
- |

In 1974 a group of us at the Center began a research effort to charac-
terize reading skills in the Navy and thus provide a data base to answer
some of the questions described above. The program was a joint effort
with the Naval Training Center and Recruit Training Command in San Diego
and had as an additional goal the early identification of all regruits
eligible for the San Diego reading program. We have now collected reading
and other ability data as well as performagce data on approximately 30,000
recruits and on 1500.men receiving occupatlonal (A" School) training.

-1Cchief of Naval Operations (0P-099) speedletter 991B/550 of 3/13/74,
Readability Level of Publications and Adult Basic Skill Training.

_zThé distribution and variability of reading scores was not available
from the Carver (1973b) data. . .,
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» Method - -

. Recruit Samgle and Readfgg,Test. All recxuits entering recruit
4sraining at San Diego from May 1974 to May 1975 w§§a adminis;ered the
Gates-MacGinitie Reading Test, Survey D (Gates & MacGinitie, ‘1965). Only
thg vocabulary and comprehension subtests were administeggd. The vocabu-
lary subtest consists of 50 multiple choice items and requires synonym
matching. The comprehension subtest involves a modified cloze procedure .

: (Taylor, 1957) in which words are deleted from paragraphs and the subject

selects the proper word from several alternatives. The test i Ir'écted

at 4th and 6th grade readers, but is empirically normed on stud 4in

the 3rd through 9th grades. The .test was administerd during the first _ .
week of training, a processing week.during which clothes, etc., are issued

and standard Navy tests are adminisQesed Testing was done in groups

of 50 to 70 men (by recruit companies) ' <.‘~‘

i During our testing. périod 32,890 men were processed at San Diego.
Of this total, 96 percent, or 31,540 men, were administered reading tests.
In examining the-relationship of reading scores to standard Navy test
scores, the sample was reduced to 28,542 or 86.7 percent of the total

' input. The reduction in sample size is due to a variety of factors, but
of primary importance were the discharge or hospitalization of men at
the time of testing and the incorrect recording of identifiers at the )
time of testing, which resulted in an inability to match a man's records .
at the time of data analysis. The data analyses did not always involve
the entire sample, but in all ‘cases the sample used involved all of the
men processed in a specified time frame. .

"A" School Sample -and Reading Test. Men from the "A" Schools ,
at the San Diego Training Center were represented in this sample. The .
"A" School is the first specialized training a man receives after recruit -
training. Approximately 70 percent of Navy recruits attend one of the
50 or more "A" Schools. . The San Diego schools in our sample ranged from
clerical to electronics training. Testing occurred 'in the classroom -
at each school during class. Men were tested from April to September 1975.
The sample was doubled in four of the short-duration schools go as to
have equivalent time frames for the samples. At present we only have
data available on six schools, involving a total of 564 men.

The Nelson-Denny Reading Test (Nelson & Denny, 1960) was adminis-
tered to the "A" School sample. Again, the vocabulary and‘comprehension
subsections were used. The vocabulary test is similar to the Gates- N
MacGinitie. The comprehersion test involves reading paragraphs and an-
swering fact,and inferential questions about the content. This test is
directed at Lhe 9th to 16th grade reader and is empirically normed on
students in grades 4 through 16.

L]

3The schools were: Ship's Serviceman, Hull Technician, Mess Specialist,
Interior Communications, Electricians Mate, Basic Electronics & Electricity,
Quartermaster, Machinery Repair, Data Processing, Signalman, and Radioman. ’
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gther Test and_Personnel Data. A}l of the "A" School sample and
1294 recfuits were also tested on the Na Pattern Matching (PM) test
of nonverbal ability. The PM was derivgd. from the Raven's Standard Pro-
gressive Matrices -Test (Raven, 1958), which is generally considered to
be a culture-free test of nonverbal intellectual ability (Jensen, 1972;
Carver, 1973a; Spearman, 1946). The derivation of the PM involved an
item analyses of the Progressive Matri:ﬁ: in which low frequency item
alternatives and non-discriminating it were eliminated. The test
involves 38 multiple-choice items with five alternatives‘yper item.
Norming on a sample of 500 Navy recruits yielded a mean of 28.8 and
standard deviation of 5.3. ) ' “

For poth the recruit and A" School samples, we obtained all of
the test a background data collected as a:formal part of processing
into the sgrvice. These data include: '

1. General Classification Test (GCT)——a test of general ability

involving verbal analogy and sentence completion items. s
2. Arithmetic Reasoning Test (ARI)—a test of mathematical ability
involving word problems. , b

¥ -

) 3. Mechanical Ability (MECH)-—a low-verbal test of knowledgé:of
mechanical principles.

(%\ Clerical Test (CLER) --a speeded digit search test requiring
n0fverba1 skill. . _

S. Electronics Test (ETST)—a verbal test of electronics
aptitude.

6. Shop Practices Test (SHOP)—a test of tool knowledge requiring
the matching of a picture of a tool to verbal descriptions of uses.

7. Armed Forc!s Qualification Test (AFQT)~—a score derived from
the GCT, ARI, MECH, and CLER by their regression on the formér AFQT test of
_generalvebilicy, whicn was administered throughout the Armed Forces.

-

8. Years of Education--self reported.
9. Race--obtained only for the recruit sample.
Results _ & < ,

_ Reading Levels. Figure 1 presents, the distribution of reading
levels in the recruit sample. The mean score of 9.8 compares favorably
. with the mean of 9.3 obtained by Carver (1973c). However, because of
the skewness, the median score of 10.7 is more reflective of the general
reading ability. The skewness of the distribution reflects the 11 itad
tion of the Gates-MacGinitie test (which has a maximum score of ﬁz
for this sample.
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gap."

' The median RGL of 10.7 1is generally reflective of the education
level in our sample, where 70.9 percent left school after either the 1llth
or 12th grade. However, as indicated in Figure 1, a significant number
of recruits have reading skills below the high school level. Otie method _
of determining the signifigance of thesesreading levels is to compare
the reading ability of the men to the reading demands they face ;n the
Navy. In this regard we analyzed the readability of thHose manuals and
tests which most recruits are‘expected to read and comprehend. The
materials were analyzed using the FORCAST formula (Caylor, Sticht, Fox, &
Ford, 1973), which-was developed on Army men and materials gnd relateés
the proportions of one-syllable words to the reading ability required
for comprehension. The materials assessed and their reading difficulty
were: The Bluejackets' Manual (11.5 RGL), which is the basic manual in
boot camp; the Airman (10. 5), Fireman (10.2) and Seaman (10.2) rate
training manuals used during and right after completing boot camp; thg
General Classification Test (10.8) and Arithmetit Reasoning Test (9.0
which are administered in the process of plassifying recruits. A compari-
son of these readability levels with the reading. skills of recruits in-
dicates a reasonable match between the average difficulty level of materials
and the average skill level. However, the terials we assessed are
materials all Navy recruits are,. expected to read and comprehend. Viewed

-

" in .this way, Y, the data indicate that approximately half of the recruits

have a reading deficiency relative to their job-reading demands. Further, -
the deficiency amounts to a grade 1eve1 deficit of 2.5 or more years for
18 percent of the recruits. T ) : v

In the development‘of readability formulas, the baseline or norming
material is read only once and comprehension Averbatim or inferential)
of all of the material is assessed. Thus, -in interpreting the difficulty
level of material as assessed by a readability formula there is an “impligit
assumption that the manual is read only once and that all &f the material
is equally relevant. This 18 clearly not the case. The material is
frequently read several times and is supplemented by oral instruction.
Thus the apparent "lit@racy gap" as indicated by a comparison of reading
1eve1s and readability is most likely larger than the actual "literacy

PR - P L I T e L N L B . e R A ——

Regardless of the exactness of our determination of reading require-
ments, our ability data indicate that significant portions of Navy per-
sonnel will have difficulty comprehending typical Navy written materials.

If it is necessary for these low ability men to comprehend general Navy
printed materials, instructions, safety information, and perhaps technical
information, then their effectiveness in the service should be reduced.
(Evidence to be-presented later indicates that reading skill is indeed
related to performance.) For example, 1.8.percent of the recruits, or

1600 men (based on FY 1974 recruit figures), read below the 4th grade
1eve1., These mgn. cannot decode the printed word and by national standards

are “Considered functionally illiterate. Clearly, these men will not be
" able-to read any job or, safety material. The 4th to 8th grade reader

is able to decode print but is deé}cient in vocabulary skill, in the.
ability to infer from and.interrelate printed information, and in reading
speed. In our recruit gample 18 percent, or a projected 15,800 men,
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entered the Navy last year with reading skills below the 8th grade level.

These men may be expected to comprehend most Navy material if they can

. reread the material and are assisted by other personnel. However, the

efficiency of their -job performance will be impaired and at a marginally

acceptable level. If these men are required to act in an emergency in

any way that requires the use of printed material, they may well prove

a hazard to effective Navy operations.

A minimum of 70 percent of recruits go on to "A" School training,
so there 18 considerable overlap in the recruit and "A" School populations.
While the primary purpose of the "A" School assessment was to examine
the role of reading in school performance, the reading levels are of
interest themselves since they provide a more complete picture of reading
skills in the Navy and the options for assuring adequate skill levels.

For example, the presence or absence of substantial numbers of low skill
readers in the "A" Schools has implications for classification policies
as well as the location end nature of reading.training prograns.

The Nelson-Denny reading test was usedin assessing the "A" School
sample, since it provides norms for higher leve¥s of reading skill.“ The
mean and median RGLs in this sample were 11.1 and 11.2, respectively.

Even though the "A" School personnel are selected on the basis of ability,
we find that 9.6 percent of the sample had reading skills below the 8th
gfade level., Table 1 presents a more detailed examination of the reading

vels in each of six "A" Schools as well as an indication of the reading
Yequjrements (readability) in those schools.

The readability score {s for the rate training manual, which is
studied for advancement to the 3rd and 2nd class rates. The manual is
used in the "A" School classroom and the rate exam is typically taken
within foir months of completilg the school. The data in Table 1 indicate
that for all but the Ship's Serviceman, the mean reading ability of the
men app imates and in some cases exceeds the mean reading difficulty
of the al. However, in three of the six schools a significant pro-
portion of the men are low-ability readers and may be expected to face
reading difficulties. Even in those ratings where the proportion of low
ability readers is small, the actual number of men, several hundred per
rating based on FY 1974 manning figures, is considerabjgp.

/

“Data on 188 men who appeared in both samples indicate that the
Nelson-Denny and Gates-MacGinitie tests yield similar data. The median
reading ability for these men was 11.5 on the Gates as compared to 12.5
on’ the Nelson-Denany.* The correlation of the two test scores was .65,
vhich 1s a strong correlation when one considers that half of the men
in the sample fell between the 11.5 and 12.0 RGL on the Gates-MacGinities

test.
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®rable 1

Reading Grade Levels (RCL) of Men and Reading Grade Level Requirements
For Manuals in Each of S5§x Navy Occupational Training "A" Schools

Y
Men Manuals *

: %2 Below b
School . X RGLE 8.0 RGL X RGL
Hull Maintenance Technician 10.2 19.12 10.7 *
Ship's Serviceman 10.4 18.12 4 12.9
Mess Specialist 10.6 12.3&;@“ 10.2
Quartermaster 11.7 2 10.9
Interior Communications 11.9 5.12 12.6

Electricians Mate . 12.0 2.32 12.7

*

s
4RGL for men is based on Nelson-Denny reading test performance. Means
and medians were comparable in each school.
| )
bReadabi!lty scores are taken from Biersner (1975) and are based on the
application of the Flesch Reading Ease formula normed on Navy men and manuals
(Kincaid et al., 1975).

All of our assessment data indicate that the options available
in approaching literacy deficits in the Navy will affect significant
nunbers of personnel. For example, if a 5.5 RGL, the current reading
level deemed necessary in the Navy, were required for admission into the
service, 9 percent, or 7800, of the FY 1974 recruit population would
have been rejected. Eighteen d.rcent of the recruits, or 15,800 annually,
would be eligible for a literacy program exparided to an 8.0 RGL tegminal
criterion, a criterion which only approaches the initial reading demands
in the service. The same number of men would be affected by the imple-
mentation of limited 9uty assignments for below 8th grade readers. The
costs involved and the number of men affected by implementatlon of any
of these options demand that the options be carefully considered.

Our findings with regard to literacy skill levels in the Navy
indicate that one or more of the above options must be implemented to
assure effective performance levels in the service. These options,
however, must necessarily focus on the very low literate man_in order
-to be manageable and within reasonable cost figures. The distribution

, of reading skills in the "A" Schools suggests an additional option which
% would address personnel with less severe literacy deficits. This option
involves a literacy training program for personnel deficient in reading
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skills but qualified for "A" School. The program would have as a cri-
terfon the ability demands of each school and would provide functional

reﬂding,trainiqg}g;eparatory to, or in conjunction with; school training.

The major benefit of this program is that it would provide the opportunities
of upward mobility and career flexibility for men who, while eligible

for "A" School training, are likely to perform at a marginal level.
Additionally, the program would involve fewer personnel and hence would

be more manageable than a broad-based literacy program. Finally, the
program would address specifiable Navy reading requirements. HumRRO,

under contract to the Center, is currently evaluating the cost effective-
ness and management considerations involved in this and og%er literacy

training options,
1
f

Fducation. One of the suggestions discussed earlier was that ~
the move toward accepting only high school graduates would reduce or
eliminate the marginally literate personnel. Our data indicate, to the
contrary, that a high school diploma bears little relationship to reading
skills of personnel currently in the service. As can be seen in Figure
2, the median reading level for men with at least a high school diploma
is less than 1 RGL higher than that of the non-high school graduates (the
medians are 10.9 and 10.2 respectively). While proportionately fewer
high school graduates fall below an 8th grade RGL,. this proportion (14.9
percent), nonetheless, indicates that the selection of only high school
graduates would still produce a significant number of marginally skillaed

individuals.

Further analysis on a sub-sample of 19,000 recruits indicates
that years of education, ranging from 8th to 16th grade, only correlates
.13 with reading ability. Of adl of the test and backgroufid informatfon
for which we have data, years of education shows the least relationship
to reading. This finding may be contrasted with previous research which
has found years ofe«education to be the most valid predictor of attrition
from the service (Plag & Hardacore, 1964) and delinquency (Ganderson &
Ballard, undated). One might conclude from these data that a high school
diploma indicates a perscn's willingness to conform to the rules of
géciety rather than his ability. However, a more likely explanation is
that over recent years the’predictive power of years of education has been
reduced due to the increasing proportion of high school graduates entering
the Navy. Thus, the small correlation we obtained is likely due to the
reduced variance in years of education as well as the reduction in the
number of personnel with very low education levels and reading skills
rather than to any change in the basic relationship between reading and
education. Indeed, recent evaluations of adult reading skills 1in the
United States indicate that education, in this population, is predictive
of reading ability. 1In studies by Northtutt, Selz, Shelton, Nyer, Hickok,
and Humble (1975) and Young and Jamison (1975) a reading test was admin-
istered to a.large, representative sample of U. S. adults. In both studies,
education level was the demographic variabhle which most strongly predicted
reading skill. Thus, the Navy's current policy in rejecting most appli-
cants with little education also tends to elimigate the poor readers.
However, the data in Figure 2 indicate that any further restrictions in
educational gequirements woul have little effect on the reading skill

levels in tfe Navy.
43

37



10-

., RN GRTE §. . GRADUATES iR
" 65 - b= 578 '
| . B , / l=|2.384 /
55 - S
00
6 |
pepcent 40 - > | |
OF o | . b '
O 1 5§ | \ .
I T
I
¢ 0.
L
44 : :
4 g 3§§§§ 45
Vv 8 4o 7 .
¢33 g . V¢ 5 @ g
READING GRADE LEVELS

Figure 2. Mng levels for high school graduates and non-graduates at RTC San Diego, th-Oci 1974 (N = 138),
| ;o ,




*Race. Figuré 3 presents the distribution of reading scores for
cach of the three major race categories at the San Diego Recruit Training
Center (RTC). Aproximately: 1,5 RGLs separate the median scores of the
groups, with Caucasians havifig the- highest median (11.0) and Malaysians
: the lowest (7.6). The same ranking ‘of races is obtalined when one compares
. the proportion of men reading below the 8th grade level. However, in terms
of absolute numbers the men with lower reading skills at the San Diego

RTC are primarily Caucasians and Malaysians.

The race data suggest a major cause of many of the reading problems

for men at, the San Diego RTC. The Malaysians, while representing only

8.6 percent of the recruit population, constitute 28.0 percent of the popu-
lation of below 8th grade readers. The Malaysians also constitute a group
in which English is a second language for most men. Although English

is taught beginning in the -1st grade in the Malaysian countries, its use

is restricted almost entirely to the school and is limited to "formal -
_English." Thus, a deficiency in functional reading :kills may be expected.S

The relationship of reading skill and racial category indicate
that any policy of selection or classification on the basis of reading
skills would have definite affects on the racial distribution in the Navy.
The data also indicate that any reading trajining program will have to
have the capability of dealing with skill é;giciencies characterizing -
personnel wigh English as a second language @s well as personnel with
English as a native language but who have' failed to develop adequate
reading skills.

“§

Ability Tests. One of our primary interests in the ability test
data was to determine the degree to which reading ability could be pre-
dicted from performance on standard Navy tests. Our testing program was
limited to San Diego and was due to terminate in March of 1974. A con-
tinued tracking of reading levels in the Navy, continued estimation of
the number of low-ability readérs, and estimation of reading levels at

: the other RTCs would be possible if a strong relationship were obtained
between reading and ghe Basic Battery Tests.

L
=9
£

~

5The race data are not nécessarily representative of the Orlando and
Great Lakes RTCs since the large proportion of Malaysians at’San Diego is
due to its geographical location. However, considerations of English as a
second language may apply to the segment of Spanish speaking people found 7
at those training commands, , 4
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Data from the first 7135 recruits taking the reading test were
used in the initial analysis. All Basic Test Battery scores were entered
as prediction variables into a stepwise multiple regression analysis with, -
the Gates-MacGinitie reading score as the dependent variable. The GCT,

a highly verbal general ability test, was found to be the best predictor
of reading, r = .73 and standard error = 1.36 RGL. The clerical test
entered next into the regression equation but added only .006 points

to the multiple correlation. Thus the prediction of reading is most
efficiently based on GCT alone. These findings are similar to the ™,
reading--general aptitude correlations of .68 and .82 obtained in the
Army and Air Force respéctively (Caylor et al., 1973; Madden & Tupes,
1966). The degree of relationship is to be expected since their ge¢neral
aptitude tests, like the Navy's GCT, tend to be highly verbal tests.

The empirically determined RGL as well as the predicted RGL for
each level of GCT is presented in Figure 4. The empirical relationship
is linear in the midranges, but both a basement and ayceiling effect are
evident. The ceiling effect is due to the limitatjon of the reading test,
while the basement effect is likely due to a 1 of sensitivity of the
GCT at the low end since the GCT was designed §o predict school success
rather than to discriminate between low abilit# personnel. The validity
of the regression of GCT onto reading was checked using a sample of
4517 recruits. This sample consisted o# all recruits entering RTC San
Diego during the two-month period following the initial sample, The
cross~validity coefficient for reading and GCT dropped to .64 with a
standard error of 1.6. The reason for the magnitude of this decrease
in relationship is uncleat, but it would seem to be partly a chagce fluc~-
tuation since additional analyses involving GCT and reading in other re-
cruit samples have yielded correlation ranging from .69 to .80. In any
case, comparing the standard error of estimate obtained on the initial
and cross-validation samples indicates that the decrease in correlation
should not seriously affect the accuracy in prédicting the general levels
of reading ability in the service. »$ .

The results of these analyses indicate that GCT can be used to
track changes in reading skills in the Navy's accessions, In addition,
GCT can be used to obtain an approximation of proportion of recruits
falling into gross categories of reading skill. However,.GCT cannot be
used to discriminate between low ability readers. At best, the results
indicate that 95 percent of those recruits reading below the 6th grade
level will have a GCT which is at lreast one half of a standard deviation
below the mean (less than a 45 GCT). In the future we will be comparing
this regression equation with one derived from the Nelson-Denny test in
our "A" School sample.
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In addition to these regression analyses, we are currently using
the data base provided by the ability tests to evaluate various hypotheses
concerning the relationship of reading ability and nonverbal intelligence.
The hypotheses derive primarily from the proposals by Sticht (1972, 1975a),
Jensen (1972) and others that reading ability is built upon nonverbal ’
intellectual ability and that asymptotic reading performance~is.determined
by this basic ability. We have the Pattern Matching test as a measure
. of nonverbal intelligence. In addition to this measure we will be examining’
factor loadings obtained in a principle component factor analysis of all
our test data. As a part of this effort we will examine the contributions
of verbal skill and intellectual ability to performance on the individual
.tests in the Basic Battery.

Reading Ability and Navy Effectiveness - .L>/ .l

A basic assumpti®n underlying the interest-in-liferacy in the services
and the very occurrence of this conferenée is that reading ability is
a significant factor in determining the effectiveness of a serviceman's
job performance. Job performance refers to the performance of those dpties
,associated with a position at any phase, including training, in a man's
career. Logical arguments relating reading ability to job performance
have been presented by Duffy et al. (1975) and Sticht (1975b). However,
the conceptual and measurement difficulties involved have hindered attempts
- .to evaluate the assumption.  Conceptually, reading is viewed as an essential
gkill. Itiis one of the broad enabling skills which provide the means
for acquiring specific knowledge and ability. Reading skill.williwmidiias-
a role in determining, the acquisition of. specific knowledge on thédl y
or in training as well as.the specific abilities brought into the setvice.’
Because reading is so° intimately related to the acquisition of specific
- knowledge, it is difficult to define the. point at which a man's success
or failure at a task is due to his specific achievement level in, for
example, electronics, rather than his redding skill level. While reading
is integral to the development of more specif#p skills, the development
of reading, in turn, reduires a general intellectual ability. Conceptually,
general ability sets the~upper limit for the deVelopment of reading skills
(Sticht, 1975b). However, the independent measurement of reading and
general ability has proven immensely diffiocult, as witness the still yexing
problem of obtaining a truly nonverbal measure of intelligence (Singer,

1973) - LY

Not only are the interréiationships of reading with other ability
variables complex, but the eventual analysis of these relationships is
further hindered by our inability to directly manipulate an individual's
reading ability. That 1is, §pere is no program available to experimentally
raise or lower an individual's reading skill by four or five grade levels,
so that the effect of a change in reading can be evaluated, Rather, we
must rely on correlational analyses where the performance of good and
poor readers is compared. Unfortunately, the poor reader will also tend
to be the indiyidual with both low general ability and few specific skills.
Thus the direct causal effect of reading on job performance is extremely

diffidult to extract.
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A Another measurement problem lies in the nature of the indices of job

’ performance.’ Performance measures frequently tend to be restrigted in

, rapge to scores around that point defined as "adequate." Because of this

e vteguY{ tion In range, the magnitude of the correlation of a variable with
*°  sich a pérformance measure will be reduced. Additionally, the considera-

7 tions';nvolved in judging performance vary from person to person and sit-
uation to situatidn resulting in questionable reliability. In illustration * -

‘ofathis difficulty, Stitch, Caydd#is, A n, and Fox (1971) found correlations
‘Tanging from .13 to .24 betweals ’$ actual ability to do a job and
'hiSISupervisor's rating of his o3 bility. ‘Since the supervisor's rating
is the typical on-the-job perfogfiance measure, there is basically. no reason
to expect any greater correla¥ion between reading and such a measure.
Recruit training success is another job performance measure in which
individual judgment and a variety of considerations are involved. How-
ever, school training performance, based on test scores, may be expected
to be -more reliable,.

~

The preteding, rather pessimistic presentagion of the difficulties
encountered in attempting to define the role of reading in job performance
1s meant to emphasize the fact that correlational data alone tannot pro-~
vide the necéssary information. Most correlational evidence in this area
can be viewed as supporting or rejecting the role of reading, depending
on which of the many complex, mitigating factors are emphasized. The
correlational analyses can be used to determine whether a reading test
would be a useful addition to a selection battery or a job/school classi-
ficatipn battery. 1In this case the interest is in performance on a reading
: test as a predictor of job performante regardless of the direct causal

. role, if any, of reading ability. However, the correlational analyses
only serve as one data source for inferring the importance of reading
in one job area relative to another job area. For example, if reading
test performance correlated .50 with electronics technician performance
but only .20 with machinist mate performance, this would suggest that

" reading is relatively more important in the former area. However, it

1s still necessary to examine the reading requirements and skill levels
represented in the two areas. We need to know if large amounts of reading
are expected of the men and if there is a gap between the difficulty of
"the material and the ability of some reasonable portion of the men. This
exercise must be performed for all job areas since a low correlation of
reading and performance may simply reflect the unreliability of the job

/// performance measure in that area. Once all data sources are evaluated,

- inferences may be made as to the relative role of reading in.a job area.

B However, the causal effect of reading can only be firmly demonstrated

oy by evaluating the effects of simplifying reading material or training

ﬂ\ the reading skills of personncl,

-
Previous efforts to examine the readipg and job performance relation-

ship have been limited to personnel with very low reading abilities (Fisher,
1971; Hagen & Thorndike, 1953; Hoiberg, Hysham & Berry, 1974; Standlee,
1954) . 1Inferences regarding the role of reading in these studies is tenu-
ous -at best since the 'good'" readers are still significantly deficient
in reading relative to potential job Teading requirements. To adequately
assess the importance of reading, some portion of the sample must exceed
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a skill threshold which approximates the level required on the job.

In addition to this difficulty, some of the studies inferred, rather

‘than measured, the reading skills of the "good" readers. For example,
Hoiberg et al. (1974) compared Navy recruits who had been assigned to
remedial reading (poor readers) to a group with equivalent general ability,
but not assigned to the program (good readers). Reading scores were

only available for the poor readers. The comparison group was assumed

to have adequate reading skills because they were not assigned to remedial
reading. However, at the time of the study the reading skills of an
‘individual were only assessed if he failed the first test in recruit
training. Then, even if a man had a reading deficit he was only asgigned
to remedial reading if space permitted. Given these conditions and the _
eqation of the groups on general ability, there is simply no assurance

" that the group differed in reading skill. ‘

Our recruit and "A" School samples provide~the opportunity to examine
the relationship of performance on a reading test and job performance
where the full range of reading skills is directly assessed and .repre~
sented. Our performance measures are "A" School performance scores and
attrition from recruit training. Prediction of these petformance measures
has been the subject of considerable research since they are fundamental
considerations in the selection and classification of personnel. Thus )
our data, in addition to providing basic information on the role of reading
/ in the Navy, arg.relevant to considerations of the use of a reading test
in the selectidn and classification of personnel. The focus in the analyses
is on the contribution of:reading test performance to job performance
relative to those meaaures already in use. .o

Method : , .

: Recruit Sample. The sample of recruits for this analysis consisted
of 20,627 men entering RTC San Diego between 1 June 1974 and 1 February
1975. The dependent variable was attrition from recruit training. The ~
attrition lists at RTC ‘San Diego were checked monthly and all attritees
for whom we had reading data were noted along with the reasons for attri-
tion. The predictor variables were:

1. 0Odds for Effectiveness (OFE). An estimate of the probability
of completing the first tour in the service and being recommended for
reenlistment. Thi® 1is an actuarial table used by recruiters in which
a composite score is derived from years of schooling, expulsions and
suspensions from school ‘and Armed Forces Qualification Test Score (Plag,
1968). : .

2,. Armed Forces Qualificgtionm Test (AFQT). A score derived from
. performance on the GCT, ARI, and MECH tests taken at the recruit station.
Placement into a mental category is based on this score.

3. Reading Ability. Performance on the Gates-MacGinitie reading

test.
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"A" School Sample. ' The "A" School sample and the predictor vari-
ables are as described in the previous section. The deffendent measure
for this portion of the project was average performance on a weekly paper
and pencil test. Subsequent analyses will examine an.''in school" job
performance measure as well as the final score in the school, which is
a score based on all previous testing. ' ~

Results - :
' * *
Attrition. In our total sample of recguits, there was a 7.7 percent °
attrition rate, compared to an actual attritio rate at San Diego of ¢

approximately 10 percent during our test periofd. This disparity reflects
the attrition of personnel prior to administrgtion of the reading test

as well as perSonnel who were hospitalized at the time 6f testing and
eventually attrited.  The distribution of reading ability for the abtritees
and nonattritees in our total sample is shown in Figure 5. Thegp ;}mar%ir
reasons for attrition in our sample were inaptitude (academic and mili v),
physical disability, and psychological disability. Approximately 30 percent
of the attritees were in each of these three categories. Even with this
wide variability in the reason for attrition, the data in Figure 5 indicate
very different distributions of reading skills for attritees and nonattritees
(median reading levels are 8.2 and 10.9 respectively). The%probability

of attrition in each of the reading categories.is shown in Table 2. A
clear and systematic relationship between reading ability and the prob-
ability of attrition is evident. The less than 4th grade readers have

a .36 probability of making it through boot camp, while the probability

is .96 that the above 10th graders will make it.’

While reading test performanée is clearly related to attrition,

the question still remains as to the contribution it makes relative to
other available indices. It may be the case, for example, that the reading*
attrition relation is dependent upon covariations with general ability.

If so, reading and AFQT scores should be equally effective in predicting
attrition. To answer this question, we entéred the reading, OFE, AFQT,

and years of education scores into a stepwise multiple regression analysis
with attrition, a dichotomous variable, as the dependent measure. The
sample of recruits was divided into subsamples of 15,500 and 6300 for !
purposes of cross-validation. The multiple regression analysis of the
initial sample yielded reading as the strongest.predictor of attrition,

r = .25. The addition of the remaining three predictor variables added
only .02 to the multiple corwelation. The reading-attrition relationship
increased. to r = ,33 in the cross-validation sample, and here the remaining
three variables added only .003 to R. The independent correlations of

OFF, AFQT, and years of education with attrition in the initial sample
were .19, .17, and .14, respectively. The comparable correlations in

1]

the cross-validation sample were .16, .18, and .12. /

P Lo

13
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Table 2

San Diego Attrition Rate Within Readipg Categories:
JmeHM-JﬂhnlWS

' § !
Reading Grade Levels
| .
@ 4059 Tens,  BO9Y 10020 Total
. -Humber of Heo %4 W% 2500, '4129‘% 14;261 22,840°
® ' a '
Number Attriting 337 290 257 99 603 1,786 ,s ,
Percent.Attriting, - 6411 20.48 10.3 201 L2 e
',’ lfl .
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The attrition analyses thus far indicate that attrition rate sys-
tematically decreases as reading test performance increases, and this
holds for the full range of reading levels. Additionally, of the vari-
ables examined, reading is the single best predictor of attrition within N
the current recruit population. It may be, however, that the contribution »
of reading in the prediction of attrition may be almost totally accounted
for by the covariation in the AFQT, OFE, and education variables. To
determine the independent contribution of reading performance,;o the pre-
* diction of attrition, i.e., the contribution of reading over and above

the other independent variables, a second step-wise regregsion analysis
was performed. This time, howeven, OFE, AFQT, and years of education

. ‘'were. entered into the analysis before reading. These three variables

) together yielded a multiple correlation with attrition of .20. The

addition of reading as a predictor raised this correlation to .30.
Thus, reading performance contributes meaningfully to the prediction of
attrition independently of the other predictor variables.

) That .attrition was more strongly correlated with reading performance
than with the other independent-yariables should not be interpreted to
indicate that reading performance is a more valid or important”indicator
of attrition. The recruits we tested had already been selected into the
service on the basis of their OFE, AYQT, and education scores. Thus there
is greater attenuation in the range of these gcores than in reading scores
and a smaller correlation is to be expected. ‘However, reading performance
clearly adds to the prediction of attrition and, therefore, the addition
of a reading test to the selection battery would serve to reduce attrition

rates. ) .

. . A
( The data further indicate that the reading ability of an individual -
18 o some extent an essential skill in boot camp. That is, the fact ﬁ;”
that reading test performance contributed to the prediction of attrition -
independently of AFQT suggests that it is reading skill per se and not S, :
a general ability factor,underlying reading test gerformance which is '

related to attrition. The data in Table 2 indicate that a reading ability s,
of approximately the 7th grade level is necessary for achieving success. - N
This relatively low level is consistent withﬁthe reading requirements
in boot camp. That is, recruit training is’ ptimarily a process of ac- .

* culturation. While reading of rather difficult material (11th grade level -
on the average) is required, this consumgs only a portion of recruit ; ”.,
training and all of the reading material is fully discussed in.a classroom. . , - '
Thus it is reasonable to assume- that only hasic .reading skills are required .; ' -
to attend to routine forms, etc,, and to review material preseﬁted in ' . /_J

' class.

.. " .
L 'l’_

. v . . -
"A" School Performance. Only a preliminary analysis of theﬁnffﬁ“\" o
tionship of each of our predictor variables to weekly test performancé Ty ir
has been completed. In this analysis we were again interested not only ‘i '%'(@f >
in the degree of relationship of reading and performance, but also in how .- N <;“
that relationship compared to the largest correlation between one of thé - R S
current predictor tes®s and performance. The data relevant to these: -

considerations 18 presented in Table 3--reading~performance correlationg L%
range from .20 to .50 across the six schools, while the maximum predictor' ’If7;;3

test correlation with performance ranges from .21 to .61. _ AT
' " oy
"ﬁ-. - 5 9 . ., ( 3 .’ ‘-'-l‘
. ’ i . ! L )
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Table 3

‘Correlation of Reading, Pattern Matching, and the Most
Predictive Test in the Basic Test Battery (BTB) With. Weekly
- Test Average in Six Navy "A" Schools

/ : t —

Weekly Test Average Correlation With:

Pattern - BTB _

School P Reading Matching "f Test A
Hull Maintenance Technician® . .20 .22 .21 (ARI)
Ship's Serviceman . .26 .16 .21 (ARI)
Mess Specialist . ... . - ' :,43 : .22 © .32 (ARI)
Quartermaster . - (5 ..50° .. - .48 .61 (EST)
Interior Conmunications TR 390 L - 39 .50 (ARI)
Electrician 8 Mate ) R« A '/ .16 .44 (ETST).
Y e ' . e 0-‘ ;" _'_,- -
"JA week 1y tést is not:. administere iq'this:schaoluand therefore the
]rr”-QQiYy test HYexége scorelgﬁi used, Y L oan YT e
O

S

2";2°' We assuﬂe thgt the varidbility across schoolsyreflects not only
4 }  vart ility i scoring cfitenia but also variabilit in. the reading levels
T yepresented, relative.amount ob'xeading ‘required, as reading. difficulty

’.Eﬁp. of the material.- Tn §n attempt to find some pattern: in these relation~
' / ships we compéred the}ﬁbrrelational patthn in Tab e 3 to the pattern
of reading. 1 nd;reading f£iculty found in the schools (Table 1).

e
T éf This ¢ompari in 1cates that the reading difficulty of theé materials
2y bears no rel tiohship ‘éither the aﬁ%olute or relative -effectiveness’

“C readtng as predic of schodl | erfbrmance. However, reading is
~Found " Db be the,best perf rman&ﬁ.pne Yctor 1m the same threec schools which
_hAve:the lazggﬁé proportipn of low abi; y yeaders (§h1p's Serviceman,

- 11 Techpiofan,™and \;‘lad’ﬁ, pecialist) Y canparisoq ©of the variability
_$“ ¢of rending scoges: ihdigat -that\ the schools ‘are comparable én this respect
andard devfa(ions range from 1\9 to'®’,1) and thus the: relationships
) *ob fined are not due tq;a statist hl anomaly. o PR :$

;
. . . .
. 2

% The'ffhding-that reading isbé more’ effect&vg predictor of per-

ow ability. réaders is. not 8prprising. The results do
that*hndtyidual diﬁferences in reading levels are most
- lower ‘ranges of read%ﬂg bility. Similarly, a reading
eading &ifficulty mismatch is\ less..important at -the higher levels
_ o of gkand ‘readabi ty. More detaifed atawpnalyses and inclusion

5 _‘,ot the ratid ning five ¥A'| Schools are heed® to- werify thése clearly post
o “hoc! Yinding ' These analyses will include multiple regressions in which

FIN -' B
'. : ' X . . .. 4 ) .

A N proporvion
.. .suggest, 'h




reading and the current predictor of success in a school (some combination

of Basic Battery tests) will be evaluated 'as predictors of performance.

If the d‘ptative conclusions we have drawn are verified, they suggest

that lower ability readers (the specification of 'lower ability" to be
~defined in future analyses) are poor risks in the "A" Schools. Therefore,

a reading test would serve as a useful classification instrument or,

alternatively, an "A" School preparatofy reading program as discussed

previously could be instituted to provide the deficient readers with the

necessary skills.

Literacy Training 4 ’ S,

a ~

I-would like now to narrow/the focus of consideration to personnel .
demonstrating major deficits in reading skills--the below 6th grade
reader. As discussed in the introduction, the Naval service provides
reading training for low literate personnel at all the boot camps. I
will first discuss three of these programs and the evaluation data avails
able. In addition, I will describe three experimental training‘programs
which have just been initiated. Finally, I will describe my own research
efforts to characterize the reading deficiencies and to predict the prob-
ability of success in the current training programs.

r

Current Programs®

v @ The three programs to be described are Navy programs in San Diego,
California and Orlando, Florida, and a Marine Corps program in San Diego.
The Orlando program was an experimental effort to test the Individualized
Learning for Adults package developed by Research for Better Schools (RBS -
Program). This is 3 self-paced program for illiterate adults and provides
training material to the 9th grade level. Training was on general literacy
and focused on the specific skills of recognition of sound.symbol relations
(phonics), word attack (vocabulary), comprehension (literal and interpre~ -
tive),, and study methods. There are 129 performance objectives . dn the
program, with 32 of the objectives devoted to decoding skills, 21 to word
attack, and 41 to comprehension skills. Five entrance tests were used
to determine the appropriate starting level for an individual and per-
formance during training was regularly assessed using 70 different pre~
and posttests. The training materials were 129 study booklets and 54
audio cassettes especially prepared for this program, The maximum
student-instructor ratio was 7 to 1 (4 instructors and a maximum of 28 i
students in a classroom)., The instructors were Navy men selected on the
basis of having a college degree (area of study unspgcified). Instruc-
tional time ranged from 10 to 160 -hours with a mean of 60 hours.

i£4

L 4

.
-

6Program descriptions and evaluation data were iobtained from the
fallowing sources: Marine Corps (Stewart, 19743 1975); Navy in San Diego
(Academic Remedial Training, 1975); Navy in Orlando (Research for Better
#— Schools, 1974). .

oy
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. A total of 43 male recruits parf¥¢ipated in the RBS program between
September 1973 and February 1974. The criterion for selection .was a -
score of 7.0 RGL on the combined vocabulary and comprehen%ion subtests
of the Gates-MacGinitie Reading Survey D. The methods of selecting re-
cruits to test was not specified. After three weeks in the program, the
student was retested on an alternate form of the Gates-MacGinitie test.

If this score exceeded a 7.0 RGL the man was returned to recruit tréining,
otherwise he continued . through the entire RBS program.7

The Marine Corps (MC) program in San Diego was devised especially
for the Marines in conjunction with the local adult school. This is
the only program involving civilian instructors, all of whom are female
and hold teaching credentials and adult school certificates. The pro-
gram involves some self-pacing but is classroom based and fixed at four
weeks (120 hours) of instruction. The training is in general literacy,
and instructional time, according to the program syllabus, is distrib
as follows: decoding (phonics), 40 percent; reading speed and compre
" hension, 42 percent; vocabulary development (sight vocabulary and word
attack), 15 percent. Thus there appears to be a greater eniphasis on de-
coding skills in this program than in the RBS program where 25 percent
of the objectives deal with decoding. A wide variety of commercially
available training materials and diagnostic tests are used in the program,
" including the Controlled Reading Skill Development Series (Educational
Development Lab), McCall-Crabbs series (Columbia University), Reading
Attainment System (Grolier Educational Corp.), Reading for Understanding
(Science-Research Associates), and Phonic Word Blend Flip Charts (Kenworthy

Educational Service). .

All recruits at the Marine Corps Recruit Depot in San Diego who
read below the 4.5 grade level are accepted into the MC program, Initial
screening is accomplighed through the administration of the Gates-MacGinitie
Reading Survey D to all recruits scoring below approximately the 70th
percentile on the general classification test. Recruits scoring below
the 4.5 RGL are retested on an alternate form of the Gates-MacGinitie
and only if they once again score less than-a 4.5 RGL are they admitted
to the program. The score on the second test serves as the person's
entrance score. Evaluation data are available on 492 recruits entering
the program between February 1974 and July 1975. '
The Navy program in San Diego (NSD program) is the only program
of the three under discussion which is run entirely by the service.
Instructors are Navy personnel having a college degree and the training
materials are selected or developed by these instructors., Approximately
25 percent to 30 percent is devoted to phonics training. The phonics

’The fact that a student was not retested until 3 weeks into the pro-~
gram appears inconsistent with the report that some men completed the
program in 10 hours. No explanation is available.
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materials are based on the Motts Phonic System (unreferenced) and are .
similar to thois used in the MC program except that phonics is concentrated
in the first week of training. Successive weeks of the program deal with
vocabulary (60 words per week), comprehension, and reading speed. The
program is lock step and 18 a minimum of 3 weeks. Failure in any week
results in repeating that week. Thus, the program averages 4 weeks (92

' hours) and ranges from 3 to 6 weeks. Beginning in July of 1974 (FY 1975)

specific testing for knowledge of sound-symbol relations was instituted.
If skills in this area were adequate, then the recruit bypassed the first
week, Thus, in FY 1975 the average program duration was reduced to
somewhat less' than three weeks (69 hours) with a range of two to five

‘weeks.

The training materials are a mixture of instructor-generated work-

‘sheets and commergially available supplemental materials. Hardware is

.

‘Iimited to reading pacing devices. Prior to FY 1975 the supplemental
mdterials consisted of the McCall-Crabbs readers and a few magazines

(e.g., Scholagtic Magazine). In FY 1975 a wide variety of commercially
available training packages, books, and magazines were introduced into
the program. It is estimated that in both FYs 1974 and 1975 approx—-
imately 70 percent of the vocabulary training material and more than
90 percent of the comprehension training material focused on general

literacy.e

: The NSD program is directed at recruits with an RGL between 3.0,
and 5.5. Prior to FY 1975 ald recruits failing the first academic test

in recruit training were administered the Gates-MacGinitie Reading Survey -
D. If a recruit scored below the 3.0 level he was recommended for dis-
charge. Recruits between a 3.0 and 5.5 RGL were admitted to the NSD
program. In FY 1975 the Gates-MacGinitie reading test was administered

to all recruits. Those scoring less than 5.5 RGL were then retested on

an alternate form. Only those scoring between 3.0 and 5.5 RGL on the
retest were admitted into the program.

- . The distinction between FY 1975 and FY 1974 procedures is important
in the consideration of the effectiveness of the program. The RBS prograﬂ
and the NSD program prior to FY 1975 admitted students on the basis of
a single tedt administration. Since only low scoring individuals were
admitted into ghe program and later retested, the change scores should
be subject to considerable upward regression. The MC program "and the
FY 1975 NSD program, by selecting students after two test failures, should
reduce this regression effect. Thus, the. regression effect should arti-
factually increase the amount of gain in the FY 1974 NSD and RBS programs
to a greater degree than in the other two programs,

8The NSD program is currently undergoing another revision. The new
materials are estimated to be 70 percent to 80 percent Navy and the instruc—
tion will be individually paced.
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In addition to the program characteristics described thus far,
differences in student characteristics and program policy may be ex-
pected to affect gains in reading within the programs. Tables &4 and 5
summarize the educational and racial characteristics of recruits entering
each of the programs. The racial distribution is about equivalent in
the MC and NSD programs except for an increase in the proportion of
Filipinos (and thus second language training requirements) in the FY 1975
NSD program. Educational differences, however, are considerable. Approxi-
mately 50 percent of the NSD students have a high school dipioma while .
only 20 percent of the students in the other programs are graduatks.
If a higher level of educational achievement is indicative of better .
developed study skills, then the NSD programs may show greater reading
gains simply due to the relatively greater level of educational achieve-
ment of their students. Parenthetically, it is interesting to note that
the data in Table 5 reflect the conclusion drawn earlier that a high school
diploma does not insure that a person is functionally literate.

/

Percent 6f Recruits in Each Racial Category for
Four Reading Training Programs

Table 4

K
v
¢ Iy
Race
Program Caucasian Black Malaysians Others
RBS? .
MC 45 ‘ 29 16 . 20
FY?4 NSD 44 26 * 12 18
FY75 NSD 40 - 20 26 14

: aﬁqg&; unavailable for this‘chool.-

4 -«
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Fable 5

Percent of Recruitsat Each Level of Eduéation For
Four Read®ihg Training Pﬁgsrams '

‘ Education Level
Program 8 - 9 10 11 12+
RBS 7 16 26 ' 30 21§
MC 12 22 . 26 %6 19
FY74 NSD 2 12 16 25 45

FY75 NS 3 6 .15 23 - 53

i
)

Table 6, while summarizing instructional gains in the programs,
also contains information relevant to our consideration of the relative
gains one might predict ‘for the programs. First, the entry level reading
scores at MC are considerably below those in the other programs.. The
values were Ebt subjected to statistical comparison because of the lack
of adequate taw data and because of the widely varying "n's." However,
the entry scores fall within that range of ability at which phonic skills
are acquired. Thus.a 1 RGL difference in entry levels shquld reflect
a meaningful difference in phonic skills, which are considered by instruc-
tors as the most difficult and time-consuming skills to acquire. 1In a
post hoc vein, our own data and data from the MC and NSD programs indicate
that entry reading level is a good predictor of amount of ‘gain’ (a positive
relationship). Therefore, on the basis of entry level scores the MC
program should-yield smaller gains. Table 7 also indicates that the NSD
programs attrite a considerably greater proportion of students. Since
only graduates are entered into thé posttest calculation, this greater
attrition should artifactually increase the gain in reading skills found
in the NSD programs. ' -

Table 7 summarizes those program characteristics which mighf’be
expected to benefit the amount of gain found in each program. The RBS
program may be characterized ‘as "program" oriented since it involved
carefully developed training -haterials and procedures. The MC program,
in contragt, capitalizes on 1nstructor capabilities and extended contact
with fhe 4nstructors (a relatively long training period). Finally,
the ‘NSD program benefits are student based in that better students (higher
RGL and level of education) enter the program and there is a more liberal
policy of attriting students not showing progress or stiudents demonstrat-

ing improper attitudes.
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o . _ . gable 6

: Mean Readin} Grade Level on, Pre- and Posttests,
Gain in Reading, and Attrition Rate for Four Reading Programs

2
9

- Read;ng Scores ) QEtrition
Pretesth Posﬁtest Gain
RBS® (N=43) . 4s 6.3 1.8 .00
MC (N=490) ~ 3.5 ' 5.7 ° 2.2 .10
FY74 NSD (N=785) 4.2 . 6.0 1.8 .22
. ' _ PR ’
FY75 NSD (N=658) 4.2 6.1 / 1.9 .24

LA 4

Note. Reading was assegsed on the vocdﬁulary and womprehension
subtests of the Gates-MacGinitie Reading Survey D. '

. . - ‘ ‘ Il - ' . '
8Fhe "N" does not reflect attrition ¥4 the programs. '

oo
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- | ' Table 7

Program Characteristics Which Are Expected to Result
In Relatively Greater Reported Gains in Reading

Programﬂ
K , ’ ¥ v FY74 . FYIS
Characteristics - } RBS . MC NSD - NSD -
.. Creater Instructor Qualifications - X
Longer Program Duration X X 7 -~
Greater Training Materials * &
Expenditure ’ ' X r
Greater Individualization X
Higher Entry Reading Levels ) & X . X
L ' . , '
Higher Education Levels X X
. * . ) .
- Higher Rate of Attrition : -
. From Pre- to Posttest X X
Greater Statistical Régtession : S~
From Pre-~ to Posttest _ X (’& X
R (;7 ! >
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The gain scores as well as the posttest scores presented in -Table
7 indicate that despite considerable differences in program orientation,
all of the programs yield approximately the same amount of gain and terminal .
level of reading performance. Potentially, training of some of the men
in the RRS program was terminated after 3 weeks due to achieving a 7.1

" RGL or higher, on a test. However, all other men as well as the men in

the other 3 programs were required to complete a fixed course of instruc-
tion. Additionally, in all programs, except perhaps the FY 1974 NSD
program, training materials went well beyond the 6th grade level.- Thus
the similarity between programs in the final level of achievement does

" not seem to be due to a-ceiling 'effect created by a commonality in training

criteria. The difference between the programs in terms of amount of gain
is only .4 RGL. Considering the substantial differences in charac:er-
istics between the programs, this small a difference in effectiveness . .
suggests that within the confines of a short duration, instructor based,-
low literacy program, the amount of instructional gain in ge eneral literaqx-

1s fixed agd determined by the simple exposure to the educational sett

This conclusion is further supported by the 1.2 RGL gain in general lit racy
obtained in the Army's Functional Literacy Training program (Sticht, Caylor,
Fox, Hawke, James, Snyder, & Kern, 1973). This program, which underwent
considerable experimental development, employs qualified ‘teachers, is

highly individualized, and focuses on functional reading skills. . None-
theless, it possesses the defining characteristics for my conclusion and .
the gain in general literacy is comparable to the gains obtained in the

Naval service.

Results obtained by Shennum, Aiken, and Thomas (1975) suggest
that this invariance in reading gains may even apply to specific instruc-
tional procedures. These investigators examined three procedures for
increasing reading speed for recruits in the final week-of the FY 1975
NSD- program with the hypothesis that excessively slow reading speeds (fre-
quently found in these programs) may be an important contributor to poor
comprehension. The training method of primary interest involved simul-
taneous ‘reading and listening with the rate controlled through a variable
rate speech compressor. Comparison conditions were: (1) simply listening
to the compressed speech} (2) reading with no listening but with rate
goals specified and feedback given. Recruits in these conditions spent
2 hours per day for six days reading a 40,000 word novel written at the
8th grade level. A pretest-posttest evaluation using different materials
indicated that each condition produced an increase in reading rate of
about 60 words per minute and a 20 percent increase in comprehension.
These gains, while constant across conditions, were nonetheleas due to

training since a ~treatment control showed no gain in rate or compre-
hension over_ e 6-day period.

The general conclusion I have drawn from these evaluations should
not lead to the aasumﬁtion ‘that literacy training programs cannot be :
improved. A consideration of alternative criteria for training success
(the criteria are currently the dmount of gain and the exit level in
general literacy), a shift to training of men with less deficiency, or ...
the introduction of refresher or retraining programs may all yié!d morei','
effective reading programs. gerhaps the most important consideratiot

e 9
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is a rethinking of the criteria for training success. In most Navy training,

program effectiveness isiheavily weighted by the time required to reach

a criterion. The,time tor is very important since students and staff

are all on salary. If a time criterion were applied to the reading pro-

grams, then individualized, computer-based programs employing mastery

learning techniques probably would be by far the most cost effective

(Agkinson, 1972; Ball & Jamison, 1973; Bloom, 1974). -The only time

information available on the present programs comes from RBS, where it

was found that, on the average, 41 hours of instruction were required

for a one-year gain in reading. However, that one-year gain required

52 hours of instruction for recruits without decoding skills, but only

25 hours when recruits could decode.
: . »
The criterion for literacy training should also be rgthought in

terms of the ultimate goals of the program. The goal 1is no:&o produce

more literate men but rather to give each man the skills necessary to

effectively perform the reading tasks required of him in the service.

These skills involve*ah ability to readily find information in manuals,

to read and conprehend procedural directions and instructions, to dg¢ter-

mine the relatiye fmportance of information on a system, etc. The vo-

cabulafy requirements and the reading strategy required in these tasks N

differ considerably from the requirements in general literacy. Tests

based on service-relevant readlng material and tasks will very likely

show program gains not reflected in general literacy tests.

Still related to the ultimate criterion of increased Navy effective-

" ness, a program addressing men with minor reading deficiencies may be

expected to yield greater gains in performance effectiveness as compared
to low-literate programs even if both programs produced the same gain

in the same time. While the advantages of the former program were dis-
cussed earlier, no information was available on the relationship of reading
iMprovement to entry-reading level. Data derived from these literacy
programs indicate that, in addition to the gains in Navy effectiveness, .
a program for moderately literate men would require less training time

to achieve the same gains in reading. The NSD personnel refuse to accept
less than 3,0 RGL readers as they have found training of these men to

be virtually impossible. RBS reports that when a man is not proficient

in phonic skills he requires twice_as much tr to produce a year

gain {n reading. In my own work ag NSD 1 hav a strong linear
relationqhip between entry level and gain (r = :and .59 in two samples
of native Fnglish speakers). s

Literacy training programs save frequently bheen criticized for
the tendency to be one-shot programs. Clearly meaningful permanent gains
in reading cannot be expected in a three-week program. Exercising of
the new skills fnd refresher training are necessary. The NSD personnel
retegsted 58 g vates from the FY 1975 program 2 to 7 weeks after gradua-
tion. The delay’between the final test and retest did not produce any
systematic differences in change scores, which indicates that the loss
due to termination of training occurs within «two weeks. The average
graduation score- for -these 58 men was 6.3 RGL while the average retest
score was 5.1, a 1.2 RGL loss in reading skill due to the termination

¢ 69
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of training. If these men were representative of the FY 1975 input gﬁio
the program, these data indicate a .9 RGL permanent gain from the entry
reading level of 4,2 RGLu However, this gain is still subject so some
regression effect and so the permanent gain in the program is likely a

.5 to .8 RGL. While retest data is not Available on the other Navy pro-
grams there is no reason to suspect the permanent gain would be any greater
- than that obtained at NSD. The exit reading score indicates that the

men have the capability of reading abovegthe level attained in retésting.,
To achieve that higher level on a perman®ht basis, however, will require

. mini-refresher courses over an extended time frame. -

That the ieading programs produce approximately equivalent gains
and that there is considerable loss in skill after a man leaves the program
should not detract from their relative effectiveness. The pretest and
posttest gain of approximately 2 years in these compulsory and time-
compressed programs is indeed significant. Looking at the gains in another
way, the men, on the average, ranked at the 30th percentile for Sth grade
students at entry into training, while on the posttest, the men were at
the 69th percentile. Thus, during the course of approximately four weeks
of ' raining, these men move from the lower to the upper third of the
distribution for this particular reference group. The 2 RGL gain is also
significant relative to an average .5 RGL gain achieved in civilian adult
school programs of the same total instructional hours but spread over
five mpnths (and therefore providing distributed practice) and offered
on a voluntary basis (Kent, 1973). Similarly, experimental reading pro-
grams for schogl children at the same réiﬁ;ug skill level as the recruits
have produced less than a year gain in a year of instruction (Battelle
Institute, 1972). 1In comparison, the Naval service programs have proved
exceedingly effective in improving reading skills. My discussion, instead,
addresses whether more effective programs can be developed and whether
the programs produce gains to the service beyond the increase in reading..

With regard to the effects of the reading programs on later Navy
effectiveness, graduates of the NSD and MC programs have been tracked
@rough boot camp to determine their rate of attrition. The success
of a sample of 301 MC program graduates was assessed 3 t©o 14 months after
graduation. The attrition rate of this sample was 12 percent, compared
to an overall boot camp attrition rate of 10 percent. Since boot camp
18 only 11 weeks, these data indicate that graduates of the MC program
have an attrition rate equivalent to or less than the Marine Corps average.
Additionally, only 33 percent of the graduates were judged to have a
promotion rate slower than normal, while for 17 percent the rate was judged
to be faster than normal. Unfortunatelg,;an untrained sample is not
available for compari{svn purposes. (Berhaps, most.;~i\€re typically judged
to be progressing faster than normali) The data 3 gest that:the MC
program graduates®are progressing tﬂfough the sergy .at a normal rate.
However, we do not know to what degfce reading dabflity is predictive of
performance in the Marine Corps (it is evident cﬁqglthe reading require-
mehts are less than {n the Navy). Thus the "formd}" performance of these .
graduates may be due to some characteristic of the-reading program or
{t may be due to the lack of any relationship between reading ability M

-

and servic@® effectiveness. : ;o -
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Boot camp attrition rate for a sample of 387 graduates from the

FY 1974 NSD program was 12 percent. This can be compared to an average

10 percent attrition rate at the boot camp and an attrition rate of 18.7
percent for 4th and 6th grade readers. As with the MC program, the graduates
of the NSD program appear to perform as well as the average recruit. Here,
however, we have data pointing-to a relatively strong relationship between
reading and attrition (see Table 2) and thus the 12 percent attrition

rate for graduates appears to be significant.

- .
The graduates of both the MC and NSI reading programs appear to

be perform{“g as average recrults, However, a basic question is whether
their level of performance in the service is due to the 1mproved skilg,

level and attitude obtained from the reading program. While a definitive
answer to this question is nog possible, it seems highly unlikely that . ve.
a 1.0 RGL increase in ability would substantially affect the performance il
level of a functionally {lliterate recruit. A more likely effect of

the programs 1is that they serve to filter out recruits having low capa-
bility for learning or having a poor attitude. These people are repre-
sented in the 12 percent and 14 percent attrition rates in the MC'and

FY 1974 NSD programs, respectively. The only way we are going to be able

to adequately assess the effectiveness of reading training on later service
seffectiveness is through an adequate experimental design in which only

a portion (randomly selected) of the personnel eligible for reading

training are actually assigned to the program and the program gesulted

in meaningful gains in reading skill. A judgment of reading t#mining
effectiveness would then be based on attrition rates from the point of
assignment, rather than examinimg only the graduates of the reading

program,

l'xperimental Reading Programs ®

In addition to the ongoing programs for recruits there ate three
experimental programs under Navy sponsorship. Since these programs are
only in the initial stages of development, I will only brieﬁI& describe
them. Researchers at NAVPERSRANDCEN are devéloping programs for training
phonic or decoding and vocabulary skills in the lowgliie{:?e recruit.

The training 1s computer based and has as dual goalB8 the evaluation of
training procedures and the evaluation of new computer hardware and soft-
ware svstems. The interactive computer system has graphic capabilities,
allowinp the student to "point'" to stimuli, e.g., to syllabicate a word
‘shown on the screen. More importantly for the low-literate training,

the terminals are equipped with a Vortax voice synthesizer. This computer-
gencrated speech capahility permits a fully interactive and individualized
training program with computer presentation in either the auditory or visual
mnde or both. A programming lanpuage incorporating the graphic and voice
svnthesizer ca lities has recentidly been generated and the courseware

for the phonic skill training is nearing completiom.

. The second experimental program is being developed by Carver (1973a)
under the sponsorship of the Office of Naval Research. The training
in this program, rather than focusing om specific reading skills, will
invelve 150 hours of practice on the terminal objective--reading and
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comprehending prose 'material. Prose passagés Eill be presented over

a PLATO computer terminal, thus permittidgyindividualized instruction. \\\\\
The passages will be presented in a modif 2d cloze format (Taylor, 1957)

in which every fifth word 1s deleted and the student makesgd miltiple
choice selection to fill the blank. This procedure forcedPcontinued
atfention to the passage and provides constant monitoring of performance.
The primary objective in Carver's work is to determine 1if there are two
types of poor readers--thwse lacking the intellectual capacity and those
lacking the.educational experience. The latter are expected to gain

from reading training. Thus, students will be screened for intellectual
ability using the Raven's Progressive Matrices and the high a low scorers
will be compared. Those receiving training will consist o qjg grade

level readers. Pilotirng testing of this system has recenti’ egun.

The final experimental program involves the evaluatioh of the

Encyclopedia Brittanica program for functionally illiterate adults,.

The program is at a congdderably lower level than the other progranms

we have discussed and assumes no reading ability. Training is in pronun-
- clation, listening, and basic reading skills. This program has been

instituted aboard three ships where participation is voluntary. The

experimental evaluation of this program, by the Chief of Naval Education

and Training Support, is just getting underway.

Prediction of Training Success

As a final topic in the review of the Navy's literacy research,
I would like to present some of the results obtained in my own research
efforts to characterize the successful student in the NSD reading program.
For the past several months we have been administering a battery of tests
to all recruits entering the program aud examining test scores in relation
to the amount of gain in reading ability. Qur first sample consisted
of 111 recruits, 32 of whom had English as a second language. We then
made some modifications in the test battery and have recently begln
co}lecting data on a second sample. This sample, at present consists
of 41 recruits, 21 of whom have English as a second language. It should
be borne in mind that the data I am presenting applies to the 1975 NSD
program which was described previously. Programs differing in instruc-
tional strategies would likely produce different relevant variables.

One of the first hypotheses we examined was that the remediability
of poor readers is dependent uflon their intellectual ability. This is
a basic hypothesis in Carver's (1973) experimental reading prog®am dis-
cussed previously. To test this hypothesls we used the pattern matching
(PM) test (derived from the Raven's Standard Progressive Matrices as
described previously) as a part of our battery. The split half reliability
(corrected for attenuation) of the PM, based on the scores of 1200 recruits,
ts .85. our dependent variable was the gaim in Teading scores over the
course ot the reading program. If a student was attrited from the program
he was given a score of 2.6, .4 RGCLs below the lowest exit score. Mean
PM performance was consistent across the four groups (successive samples

YAnalvsis involving posttest scores have vielded comparable results.
. ¥ - &5
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crossed with English as a 1st or 2nd language) ranging from 19.5 to 22.5
(0 = 4.9 to 6.6). This is significantly below the mean of 28.3 obtained
for all recruits at Che San Diego boot camp. The mdan gain in reading.
ranged from .8 to 1.8 RGLs but was not consistently related to a language
group. The gains and the correlation of gain and PM performapce is pre-
sented in Tahle 8 for the English as a native lan'ﬂge (E 1st) and English
as a second language (E 2nd) groups.

. - 2 ‘

* A
Table 8 .
Mean (Standard Deviation) Reading Gainsa and the Correlation

0f Gain With Predictor Variables for Native Language (E lst)
And English as a Second Language (E 2nd) Groups in Two Samples

Correlation of Gain With:

.
Pattern Decoding® Mean
Group (N) Matching Skill Gain
Sample 1 E lst (79) -.02 .40 .8 (1.7)
E 2nd (32) .19 30 . l.q‘ (1.9)
Sample 2 E 1st (21) -.39 .56 " 1.23 (1.49)
E 2nd (29) .18 .28 1.0 (1.1)

£

aReading gain is calqulated as the posttest-pretest difference on
_ alternative forms of the vocabulary and comprehension gubtests of the
Gates-MacGinitie Reading Survey D. '

Thé correlation between PM and gain 1is low and not staiﬂstically
significant (p > .05) across all four groups. If anything, there is a
tendency toward a negative correlation between gain and pattern matching

¢ for the E 1at group. Thus intellectual ability of low-literate recruits
is not predictive of their gain in this reading program. This result
is consistent with our finding with a random sample of all recruits, where
it was found that PM was not strongly related to general reading ability
(r = .43). 1t seems that while intellectual ability is a component of
reading skill, it alone does not set the limits for the level of skill
attained in a recading program, at least as found in our heterogeneous
adult population.

Our second hypothesis was that those students more proficient
in decoding printed words into phonological units would show greater gains
in recading. This is oftem reported by the instructors in the reading
program and, in the NSD program, it is the rati“ale'for rejecting recruits
below the 3.0 RGL.. The word knowledge subtest of the Wide Range Achievement

~ «
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'<, *Test, was incruded /U&ffs tte y‘ tqvtest‘ this(h pou‘&sis. The word knowledge
o Y ‘tesﬁ inyolve lie presen ation o& a, graded series. of printed words with

B ;the éubject' tadsk be R 1) sim v pr he werds correctly. Cor-
.7 J% . rectness. QronuncL& jpnﬁds a tost a istrgror judgment and grading
coe o g 14Y€ tiﬁ»respe t tosreg 1 and ethn c dLﬁferences in pronuncia-

v tton. ' {est “does nof také ?ccdgng the student's knowledge of
7i the meafing of the words‘“ A

y (ﬁiirh”'“ A, > -
~,/) S ¥ Results ob oed wit the.decoding skill test supported the hypothe-
© .. siss Pe;formance n this c@t was Eonsistently one of the best predictors
« of gain, with ¢ arrelation being somewhat higher for the E 1lst sample
Ax - ﬁO and .54) hen for the’ ‘E. 2nd, sample (r = .28 and .30). As indicated
. by the instructors, dec diqg skili is an important determinant of ability
-, tO ledmn/zo read in a short-dufation program. Decoding skill, however,
is cleatly not the only factot The mean decoding performance (in grade
levels) for the FE 32nd samples was 10.1 as compared to a mean of 4.7 for
the E 1st, a difference of 2 standard devidtions. The magnitude of this
difference was consistent across samples, yet the gain in reading for
the E 2nd group is not consistently greater than for the E lst group.
We feel tgat a second major distinction between the language groups, which
will account for differences in gains is semantic knowledge. The E 2nd
consists primarily of Filipinos who have been taught decoding rules for
English since grade 1. However, their experience with the language has
been largely limited to schoolroom use. Thus, while they can readily
decode the printed word, their semantic kndwledge.Jf deficient relative
to the E 18t and will affect their progress in the' remedial program.

We included reading and listening tests in our battery to test
the above hypothesis as well as to test the hypothesis tpat a large
difference between reading and listening skills is predngfVe of the gains
to be made in a remedial program. The tests were developed from the
vocabulary subtest of the Nelson (1962) reading test. The odd numbered
items on the test formed our reading test and the even test items formed
the listening test. Presentation of reading and listening items was alter-
nated in blocks of 5. ''Listening' test is somewhat of a misnomer since
both reading and listening items.were presented via slides at a }2 sec
rate. For the listening items, however, the stimulus and altequtives
were read to the subject while he viewed them. Split-half relidbility
of the listening test calculated on our first sample yielded_qp r=,79
(corrected for attenuation).

The mean liste and reading performance for each language group

{s presented in Table 9. " The data indicate, as might be expected, that
_E lst recruits have a larger listening than resading vocabulary. Their

Iistening skill Is exercised constantly through interaction in an English
language community, while their reading skill training is likely to be
limited to use in the educational system. The E 2nd recruits, on the
other hand, have equivalent reading and listening vocabularies indicative
of an exposure to kEnglish, spoken or written, which is limited to the
classroom, The data further indicated that the F 2nd recruits have a
~vocabularv knowledge greater than the reading vocabulary but less than
the listening vocabulary of the E lst. The FE 2nd recruits, while being
able to decode far more words than the E lst group, have more limited
semantic knowledge ~f those words.
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Table 9

- Mean (Standard Deviation) Reading and Listening
Ability Scores for Native Language (E 1st) and English as a
Seconq Language (E 2nd) Groups Collapsed Across Two Samples

: .
A - o | )
Group Reading ‘ Listening
E 1st B p 26.1 31.1
*o . .
& - (5.1) (5.0)
E 2nd *  29.7 28.0

(5.0). (4.8)

We have calculated the correlations between reading and listening
skills and gain scores. However, the pattern of correlations is npt stable
or clearly interpretable. Thus, I will delay discussing that data until
our second sample is complete. We have included a number of additiomal
measures in our battery for the second sample. These include some of
the traditional Mmeasures of Navy effﬁztiveness, such as number of depen-
dents and years of education, as well as tests of immediate memory and
ability to maintain a high level of performance at a tedious task. The
intent of these tasks 1s to look for what may be general abildty deficits
in our lqy—reading ability recruits. -
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READABILITY RESEARCH IN THE' NAVY

Thomas E, Curran h

\ A great deal of concern has recently been voiced with regard to the
quality oﬁ instructional and maintenance manuals in the Navy. Men, both
on the job and in the classroom, have tended ™8 have problems using manuals

- due to the difficulty of both text and graphics, inadequacies in content,

lag time in updating, etc. The thrust of this paper is with the first of
these deficiencies, but its conceptration differs from that often found in
work on readability. Readabilityz per se, is not a difficult problem if
one assumes as its operational definition a ''readability formula score."
As measured by readability formulas, almost anyone can write readably. Onme
simply uses short words and short sentences. Given these, the ''readability"
of the material will be at a high (''easy'") level when indexed by the most
common formulas. Obviously, this is a simplistic view, particularly for
technical writing. Technical writers (nearly all writersg preparing Navy:
materials) cannot always obey the dictum to use short words. What "easy"
word can be substituted for "oscilloscope," for example? But even for
these writers, readability need not be a severe problem. One must merely
tiodify the above description to say '"use familiar words and short sentences'
and modify the readability assessment procedure so that long familiar words
do not inflate the reading grade level (RGL) of the material. A major
part of the R&D effort in the field of readability should therefore be
directed at identifying long words which are known to be familiar to the
intended audience and effectively transmitting this information to the
writer. This topic will be discussed in other contexts at a later point.
There is a second characteristic of writing that deserves special
attention--comprehensibility, There seems to be some misapprehension in
the literature to the effect that hiéﬂ readability ensures comprehen-
sibility. Only if readability is taken to include good '"style," smooth
flow of ideas, avoidance of complex sentence structures, etc. is this the
case. Note that this repxésed@) a rather drastic departure from the
operational definition of readability suggested above, and, in fact, .
closely resembles the accepted’«definition of comprehensibility. But
the position is taken here that they are clearly two different copcepts,
At this point in time, readability formulas cannot adequately assess
characteristics such as style and sentence structure.- It is true that
readability and comprehensibility often go hand :in hand. The nursery
rhyme "Mary Had A Little Lamb" is written at a very low level of difficulty,
and because of the structure of its sentences, its simple words, and its
easy flowing s@le is also quite comprehensible. But examine the other
extreme (unlikely as it would be coming from any rationale author), If
the words in the rhyme-were "scrambled," with the length of sentences left%
intact, its readability score according to formula would be. identical to
that of the ar;giﬁal version. Yet its comprehensibility would be reduced
enormously. In between these two extremes fall countless examples of writing
which vary along each of the two dimensions. In short, comprehgnsibility,
like readability, its a property of the written material, and when the work
is done carefully the two are at least moderately correlated. But bear in
mind that the former cannot be directly assessed by means of existing

formulas.
. 7
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To further complicate the issue; there is really no point in speaking
of either readability or comprehensibility unless the intended audience is
taken into account. Two characteristics of the audience (other than
general reading ability) are of prime importance:  the background knowledge
possessed and the degree of motivation involved. The adult reader faced
with the scrambled version of '"Mary Had A Little Lamb" might comprehend
it reasonably well because of repeated exposure to it in the past, and
might find it to be a stimulating (i.e., motivating) puzzleZsolving ex-
perience. The same strings of words seen by a child for the first time
would probably be incomprehensible, even though the’individual words theni-
selves could be decoded .

Lest one be misled by the above statements, it should be made clear
that readability is NOT a trivial issue. It is a necessary, but not a
sufficient condition for high-quality manuals. All other factors being
equal COMPREHENSIBILITY requires high READABILITY, and one step removed,
USABILITY requires high COMPREHENSIBILITY:. If a manual is not readable,
the student or technician will not even attempt to use it once he hlg
been stymied by its difficulty at the outset. He probably will avo it
from that time on, just as would anyone presented with a tome replete
with long words which he cannot decode. But to be readable is not enough.
If the manual 1s not also comprehensible, the man possibly will not be
able to use it despite his need for the information that it contains. And-
. the problem again is nog even that simple. Material can be virtually un-
V : readable according to a formula score and yet one who is vitally interested
' in the topic and/or needs the information regardless of the effort required
. to obtain it may slave his way through it despite the writer's opposition.

The interactions among readability, comprehensibility, and usability
(all properties of the material) and reading ability, comprehension ability,
motivation, and background experience/knowledge (all properties of the user)
" should provide the overall model for any R&D effort in improving Navy
manuals.

In the third quarter of Fiscal Year 1975, the Navy Personnel Research
and Development Center (NAVPERSRANDCEN) was tasked to investigate the read-
ability and comprehensibility of technical manuals (TMs). An extensive
survey of the literature was undertaken to determine the state-of-the-art
in this area and report findings (Curran, 1975). The conclusions of this
author were that the area of readability and comprehensibility has been
covered in breadth but not in depth. A dilemma appears to have evolved. -
Formulas can be applied efficiently--automat?on has become the rule-<but

)

it is possible that only judgments of the ma al by readers can pro-
//xddg an index of its comprehensibility.

Prediction of Readability

This author makes the same distinction between prediction of readability
and production of readable writing as put forth by Klare (1975). This
section deals with the first of these probllems while the following sec-
tion deals with the latter and the interaction between the two.

\
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~Readability Formulas: General

“ i J .
The most common method for predicting ehe difficulty of a given
plece of material is the readability "formula." A great many of these
have been developed, with the majority using as variables some index of
sentence difficulty and individual word difficulty. Reviews of these
formulas up to 1960 can be found in Klare (1963); Klare (1974-1975)
b reviews those developed after 1960 and modifications to earlier ones.
Reference in this paper will be made to oniy five such formulas: the
- FORCAST fgrmula, the RIDE scale, the Fog Count, the Flesch Reading Ease
(RE) formulas, and the Dale-Chall formula.

In general, the prediction of readability by formula involves "counts"
j of various components of writteg material and, using passages of known
/ difficulty as criteria, compu'.‘ﬁ regression equation on the counted
characteristics. Commonly, the eriterion passages are developed using the
"cloze" technique. This procedure, which is of concern throughout this
paper, involves extractf#ng verbatim passages from the material and deleting
every nth word, replacing each with blanks of standard length. Normally,
every 5th word is deleted, resulting in five versions of the test for each
passage (deletion of words 1, 6, 11, ... n, up to 5, 10, 15, ... n). Thus,
each word in the passage is deleted once across the fi versions.”;, Subjects
of known reading ability are asked to fill in as many of the deleted words
as they can, without having first read the intact passage.
level at which 50 percent of subjects can £ill in approximad
cent of the missing words is usually taken as the reading gra
. of that passage.l! This "scaled" RGL is then used as the criterion for
regression of the counted variables.

, + As an example, Bormuth“(1969)_uséd this pro:;dure fot deriving a

number of readability formulas. He examined, in an extensive corréla-
tional study, approximately 170 different variables, such as vocabﬁlary,
syntactic complexity, and parts of speech, and their relationship to the
difficulty of written material. He first determined the correlation of
each of these variables with the difficulty of 330 100-word passages as .,
scaled with the cloze technique. He then entered the variables into a
regression equation to determine which of them in combination best pre-

"dicted the'difficulty of the passages. The outcome of this study was a
series of formulas, each designed for a different purpose, incorporating
the "best" of the variables for predicting the difficulty of other writing.

IRGL 1is comparable to, but not equivalent to, school grade; it is a >
somewhat arbitrary level at which a particular grade stugent should be
able to read with satisfactory .comprehension. 40 percifff correct on
the cloze test has been shown to be approximately equivalent to a 75
percent score on a multiple choice test on the material.‘

*
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The Flesch "Reading Ease'" Formula . / .

Probably the most widely used (and most consistently powerful) of
the readability formulas is that developed by Rudolf Flesch (1948). This
formula—termed the Reading Ease (RE) formul@--uses -as variables the
number of words per sentence and the number of syllables per 100 words
of text as its variables. The original RE formula is presented below:

206.835
1.015 (words/sentences) .
.846 (syllables/100 wo#ds)

READING EASE
L J

This formula was déveloped in much the same manner as described above,
except that the criterion was set bf standardized passages ratber than
passages normed for the specific purpose by the. cloze technique. The
formula indexeg the difficulty of material on a scale from 0 (practically
unreadable) to 100 (extremely easy). Using this index, the RGL can be
determined from a conversion table. - The -RE formufa was developed and
validated on children and civilian adults, with reading material appro-
priate to these samples, and its usefulness for assessing the difficulty
of military tecMpical or instructional writing is therefore suspect. Jn
order to overcome this problem, Kincaid, Fishburne, Rogé%h, and Chisson
(1975) recalculated the formula using Navy enlisted personnel reading Navy
Job-relevant literature,? In the process of this recalculation the RE
formula was also revised to produce RGL directly without having to take
the extra step of converting "reading ease" to RGL via a conversion table.

The recalculated version of the RE formula is shown below:

GRADE LEVEL = ™ ,39 (words/sentences) . » ‘ )
: ’ “+ 11,80 (syllables/word) ' oo
- 15.59 N

The RE formula has the advantage of being relatively simple to compute
manually and is adaptable to automation as well. Klare, Rowe, St. John,
and Stolurow (1969), among others, have developed a computer program
which provides the RE index based on the original Flesch formula. It -
remains a fairly simple task to revise the program- for the recalculated
version of the formula.

Agp!cation of the Reading . Ease Formula \

Based on the RE formula's consistent validity when compared with
other formulas and its relative ease of manual computation, the Chief of
Naval Education and Training Suppott "Readability Working Group" used the
formula in an analysis of all Navy rate training manuals (RTMs) to deter-
mine their difficulty. Biersner (1975) reports on this effortt. He

' °These authors also recalculated two other formulas--the Automated
Readab{lity Index and the Fog Count--which will be addressed at a later

point. .
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analyzed 185 Navy RTMs) using poth the original Flesch formula and the

. revision by Kincai& et al. (1975). (As with Biersner, this formula will
be referred to herein as the Kincaid formula.) Biersner's work illustrates
vividly the importance of the pre§iction of readability in general and to
the Navy.in particular. Bear in mind, Jghréughout the discussion to
follow, that RTMs are a major source of _information required by Navy
personnel for advancement in rate. Twenty-fivé samples were taken from
each of these manuals, their ﬁifficulty was determined;--and the average
for the entire manual was computed. . Considering only the Kincaid formulai
(whi¢h i# considered more appropriate for Navy yriting),.the range of
difficulty of the 185 RTMs was from an RGL of‘8.82 (for Basic Machines)

" to one of,16.26 (for Disbursing Clerk 1 & C) widk A median RGL. of about
12.6. That is to say 50 percent of the RTMs ‘Were written=at & level of
difficulty (as indexed by the formula) such that a "beginning college
reading level" would be required to understand.ghem.  This should be
interpreted with cautign, however. There is %c¢ .one;to-pne correspondence

*  between the difficulty level indicated by a dability formula and the

ability of a person to prefit from-:the wr en material. Biersner (1975)
makes this point when he says, 'The relationship betweén RGLs (as deter-
mined by any of the reading formulas which are éﬁailable) and reading
comprehension or performance effectiveness i% not well established L
despi the importa‘ce of reading to the development of most other ,

skil (p.” 7). Tt may well be tha} the mere presence of a Navy recruig

in the naval mileau may be sufficien)\ for him to comprehend .the necéssary
elements of the RTM required for advancement. But this goes point up’ thh
issues raised in the introduction. A formula can.index .the readability™
of material, but (at least as yet) no formula can ind%x $ts comprehensi-
bility. - It is clear that the value of writing can be atcurately deter- -
mined only from within the framework of an overall model--~the readability,
and the comprehensibility of the material and’ the state of’ the user in <
‘terms of motivation, background knowledge, and eXperience, etc.  But at
.face value, assuming all other factors to be equal, the comparison betwken

&

the RGL of, 4he manuals ‘as reported by Biersner and the reading abilities -

of recent Navy recruits (Duffy & Nugent, Note '1) shqws a quite apparent .
"man-manual mismatch." This comparison is presented "in Figures ifand ?
Figure 1 indicates the full.range bf the. RGLs of the RTMs from the one
manual at the 8th grade RGL to those at the l4th and above. Reading
abilities of recruits (as measured by the Gates-MacGinitie test) .are shown
for the same intervals. The fact that n® readfing abilities are shown for «
levels above 12th grade is an artifact, due simply to the. fact that the
ceiling for this test is. at the 12,0 leve’ Figure 2 presents the same data
in a different perspective. Here, readin abilities are indicated by per-

. centages from grade 4.0 (and below)} to grade 11.0 (and above). . All RTMs

~Whose difficulty exceeded 11.0 according to formula score are bulked

_O

‘y.4nto the latter interval. Noting the cumulative percentages (again at

face value) it would be possible that approximately 24 percent of these -
recruits could read only one RTM~-the single manual in gheisample be,
the 9.0 level. To interpret®urther," apprqthately 82 percent of the RTMs

! ’
. _ : .
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A dre written at ﬁhe 11 01
) . were tested as reSHing at*
¢ f’,~ 1llgstration of the mismi

- ¢ the mgnual Basic Military Regyirements. The RGL of this manual is 10.85.

'r above; only 45 percent of ‘the recruits
41.0 level or above. And one further
” not indicated in the figures) deals with

i Knowledge of its contents are required for advancement to E-3. Yet its
&ifficulty level is approxiﬂgiely the e as the median readiﬂﬁ'level
“. - . of the over 21,000 recruits. ; qg;[ ble that 50 percent of the entire
ii'ﬂ ;i‘sample would not be able to is manual. Clearly, our ability to
. 7 predict the difficulty leve kten materials is of immense value.
The data discussed above gi ery indication that certain RTMs
" should probably be revised dowMWMrd in difficulty level unless readipg
. 'abi}itf&s can be increased. ) s . '
‘ a ‘ .
B addition to the striking findings reported above, another
) :'Biersner 8 work deservés mention. As noted earlier, the
é;:-n of the reading ease formula involyes a count of syllables,
‘and sentences. While this cap be accomplished relatively simply
"with nothing more- than a paper and pencil, Biersner reports on a device
wifich greatly facilitated thé glant task of his analysis.  Biergnex directed
~the development of an electro-mechanjcal counting device whichiwould permit
Aﬂi:E more rapid and reliable gathering of| the data. This device took the form
‘» . of a "stylus" which, when pressed to a surface, trips a microswitch, which
“in turn activates a counter. A relatively unskilled person usifg this devicei’
- can}thqretore press the stylus to the working copy at the end of a syllable,
: wbrd, or sentence, and that yariable would be indexed by the counter.
‘Biernser (1975) reports that "It made data collection over 30 percent

) faster, while maintaining high reliabilitieg"” (p. 17). : . K o,
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Technical Terms and Measurement of.Difficultx ,

-

A major problem with most*;eadability‘fdrmulas (as:allude& to above)
is that they were developed and validated using either school children
or civilian adults. There is good reason to believe that the abilities
of a child reading at the 6th grade level (for example) and of a Navy man i
~ , also reading at the 6th grade level are quite different. Again, the ’**? .
- .military enviromment itseif may be expected to account for perhaps great A?
differences in the words with which the person is familiar. THis problem -
is even more acute when one is concerned with technical writing. Since
word difficulty is usually indexed in terms of the length of the word,
the technical terms encountered on the job will fend to inflate read-
ability formula®cores. Yet it is probably nonsense to agsume that an
- electronic technician woull be unfamiliar with the word, "oscilloscope."
+ Traditional formulas have not addressed this problem directly, and yet
& they must, It is analagous to the ongoing theme of this paper. The fact
that a readability formula indexes a piece of writing as "easy" or
"difficult” does not ensure that it will appear that way to the intended
~ user, Twl questions seem to be at issue here: ™8 what degree do technical
terms in te the analysis (since they seldom exceed about 15 percent of
the totaffumber of words), and, ¥f indeed they are a problem, .by what
meang cafMthe difficulty of technical writing bé realigfically indexed?

b

: The f#rst 6f these questions is a basic empirical one, and should be an~
swered before proceeding with R&D involving the second question. Ad o
*  tional formulas, and measurgment considerations not involving formul < »
@hl1 be discussed. below,atﬁking these R&D. priorities into consideratiodf”
B A ® . .
The FORCAST & ld RIDE Fnrmulas ' T T
w Lo ‘1‘ ".J’J. - . . ' P

Caylor, Sticht, Fox, and Ford (1973) made an attempt to allay the

problem of using formulas dg;ived from' civilian samples in determining %

- the' difficulty of military writing. They examined a total of; 15 str!l; .
S ' tural variables in ‘Army training literature, including_words ﬁér sent®nce, w»

*4&,® number of independggt clauses, nunb€Fof one-syllable words, and total® 7 !

R number of.syllables. They were also dissatisfied with the traditional = “#\ &
adability formulas for- use with military writing. They state: *

s

Y

. The fact that the formulas have alidity coéfficients’ S8y
of about .70 for predicting the pe#formance of school g SRS
children on reading comprehension te#ts ind ;es .that

they account for roughly 50X of the variability in‘reading

(4
‘

o

». 'performance of childrer., It is likely that they may
account for less variability in adult perf®rmance, .
especially since material containing large numbers of
. techriical termg would in se the estimate of difficulty . ; r 4
] . :.fmade' by the greadability E&as. . 6) : ‘“
L

hey thePefore exgmined job-relevant materials from seven idlitéry .
occuﬁgtional specialities (HOQB) in th& Army, using 8caled RCLs of ihis . -

< material (based on theé cloze tedl) as a crité!ion, ‘and computed regression iﬁ*
. . A B
*“ﬁl * ﬂ " 'i ( . : %..
; . ’, ‘. : ” 85)' R
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equations with the 15 variables. They fgund that the number of one-
sylldble words-alone correlated .86 wiE;?the criterion clozg scores, and
that the addition of either one or two/additional variables to the. equa-
tion produced no significant increase in this correlation. They there=
fore included only this vari‘%le--number of ene-syllable words--in their

formula, which was termed "FORCAST." This formula became:
. FORCAST RGL = 20 - number of one—gyllable words v
: 10 - - '
*

Based on their results, and considering-that this vehicle is.’
probably the ®ost- simple count to achieve reliably, the rationale for
recormending the one-variable formula seems sound. It should- be noted,’
however, that others have found that the addition of a sentence-length
Variable adds considerably to predictive power. Kincaid et al. (1975),
for example, found, thatthb addition of a sentence difficulty factor to
the word difficulty v;f!%ble increased the "coefficient of determination”
‘(indicating the degreg of shared variance between the pr&digted grade

s level and7;omprehension of the test passage) from 41.6 percent to 57.2
. percent. This 1is a sizable increase in power, indicating that the findings
g of Caylor et al. (1973) ht be reexamined to determine if the difference.
L in power outweighs the eaee«of computatiodlﬁ
A .
R ”Carver (19733 léyh) also developed a single—variable formula
which n:btermed the(BIDE‘scale (amr acron for Reading Input'Difficdity’

Estimage scale). The variable used in ‘formula is simply the awerage
" numbeF %of letters- per word: (lpw) in a passage. There are five levels which
] index RIDE difficulty: Level 1l (up to 4.0 lpw), Level 2 (4.1 to 4.5
- 1pw); Level 3 (4.6 to 5.0 1pw), Level 4 (5. to 5.5 1pw), and Levél S

~» #ic (5.6 lpw.and above). This:forhula would appear to gpuffer from the same

' deficiency as the FORCASTVorQuia .That is, it ceonsiders o&word dif-

ficulty and ignores sentence length. Further, it remains t seen how

this formula- wogid hold up with techqical writing cqptaining long but

familiar terms, in view of -the fact¥hat it was valjpagp"on the Miller-

» _Coleman passage (Aquinp 1969)°u§ing schoo} children. “Thig question sh0u1d
J k}e tese’d to?ﬂetermine~iiehzalidity& '

* . ¥ , Carver based his work on the findings of Bormuth (1966, 1969), who
> showed that the nu of letters pe#‘word was .one of the highest single
o correlates of the cloze‘ﬁiﬂficulty 9f 330 100-wo: ea;ﬁ?asgages.

e According to Bormuth (1969) only qjg Dale "Loag: od ¢ Aorratated more

iughfv as a single varfable tham -humber of letteé¥: fp word (and t
006) . - It should bg noted] howeger, that both thegérva iables
“_o gi:h wggd 1ength/fami1iarityc apd do not touch upon senténce diffi-
qu'ltyg{ It has been shovw.consisnently that word length or familiarity
_ ‘equﬂts for a- "Bfeater amdunt of ﬁg&iance than does sentence length. .If »
“iobe's major goalsis to devise a prediction formula containing only one :
- 4

variable, then the- the RIDE d e would be sound. It ge
wor thwhile, ' howEVe further the potenti®l increase in predi
v. tive power with the additiG% 6? a ‘senten fiéuicy factor.
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e Bofhuth (1969) did go beyond the examinat:Ln of- single variables
' ’ in isolation. He conducted an extensive corrélational study using approxi- N
. mately 170 different‘¥ariab1es, of which lpw was dné. As a first step, o
he determined the correlation of each of these variaples singly with the
scaled iifficulty level of passages as referred, bove. However, he

then weRt on to determine, using multiple regres n” techniques, which v
of these Variables in combifation yielded the best predictive power. He -
arrived at four basic passage length formulas (each of which was computed '
. against four different criteria), Two of these formulas (termed "unmg-
“ stricted") employ large numbers of variables and- are clearly unsuitable
for other than very sophisticated automated computation. (Interestingly, <&
neither of these basiec formulas includes lpw as a.variable.). To exemplify
-these formulas, and considering the fact that automation seems obvious
to‘become the rule for the ultimate analysis of difficulty, the "short form"
X of the unrestricted formula will-be described briefly. This formula
consists of eight different variables plus the square of the two of these,
totaling 10 entrges in the formula. The eight basic variables are (1)
number of Dale Long List words, (2) 1etters per minimal punctuation unit
(and its square), (3) number of."referential repetitio$anaphora" (and
its .square), (4) number *of numerjcal mouns, (5) number®f derived adjec-
tives, (6) number oﬁ'common nouns; (7) number of relative clauses, and
(8) number of "class inclusive anaphora." It seems obvious that the pre- . ’
: . sent state-of-the-art of readability andIysis does not permit efficient \
g application of such a complex formula. Its ?:elation with the mean cloze

¢ criterion (.874), however, is exceeded only hat of the even more com-
plex basic unrestricted formula (.889). :TheWjuestion r ins (even dis-
~ regarding computer state-of-the-art) whether these d!frelations represent
L diminishing regirns over the someﬂba ower corfelations ofsthe much: :more .
simple manual and mach‘z computation® ormula's 'desj:ri,bed below. '
' Looking at the letters ﬁef "word variable alone and comparing it
-to the two Bormuth rmulas which include it and other variables, the

<

results are as foll ] -, ; .
4 ’ L3
(l)aﬁttters per word alone correlated -.721 with mean cloze scores.
(For the purpose of this compariag; only mean cloze score will -be examined o) "
*‘ »
- (2) Letters per word when combined with letters per minimal -
A " punctuation unit in the .anual computation formula, correlated .808 wi#x 9 ®
koo mean cloze score (and .833 in cross—validation ). T ; oo N

L

(3) Letters per word when combined with number of Dale Long List »
words and words per: sentence. in Bormutl's machine computation formula, -
corgelated .833 with the criterion (and .920 in crosﬂhwﬁqidatibn)

:

' 2.0 ) i i K lvt‘, T
. 3Croms-validation was accomplished by applyingtthe formulas to 20 ;
passaged of 275-300 words. each taken from earlier work by Bormuth (19699,_

X .
" &
. . . . :
: > . - |

.

ve; [ - - LN
- " ) ' : - . s
< ® ’ . » &
t > . .
; ) v 3 -79 » .




Disregarding the fact that each of the correlations increased An .
cross-validation, the addition of new variables. to the single’ 1pw vari-
able resulted in an increase in observed (or shared) varianée of from’
14-17 percent. It remains to be seen whether the additional difficulty
and possible added unreliability in*gounting letters.per minimal punctua-
tion ‘unit or words on the Dale Long List would offset this rather sizable

% increase in predictive power. Carver reports correlations of .93 and -.94 .
between the RIDE scale and the#Dale-Chall and Flesch formulas, respec- .
tively, using the Miller-Coleman passages as crigeria.. _He concludes “th .
for these passages,,''there seems to be little difference between the pr:‘
dictive validity of Dale-Chall, Flesch, and RIDE" (Carver, 1974, p. 12).
These discrepant findings—~both of the other formulas consider setitence
length and word difficulty or familiarity--remain to be. explained .

E .

> The 2237Count ; o

- The Fog Gount \developed originally by McElroy (1953) for the Air
Force, is perhaps tHe: moht simple two-varigble formula to compute manually.
v It involves 'simply a count of the number of}words of three or more syllables,
i i.0f words, and the number of sentences and entering them
into a simple#§bfmula. Rather than discuss the original Fog Count it
would seem moré~appropriate to address the. ﬂ;ec@lculaned Fqg Count ;pre-
sented by Kincaid et al. (l%]S) Accordiﬂé&ta &h@ﬁE’authors, tﬁe xevised
versfon is very similar" to ‘the original except that a diffeggnt sub-{ ' -~
tracted constant is used to Tediess a problem of over—~estimat en- %' sz
countered with the original. The Kincaid et al. (1975) recalculation was ¥
accomp1fhed using 569 Navy enlisted persqunel reading material from Navy
‘; rate training manuals, at 1 aat ‘some of which was te hnical in nature.
Tr both the original “amd th iaion, long familiar®terms are treated -~ &
.. specially.to avedd~the. problem 6f thédr' contri ting erroneously to the ...
§ difficulty of the paterial, For example, "General Eisenhower" (consisting \
of a total of sevfh syllables) 'is considered as one "easy" word for the
purpose of calculating -the Fog Count, , Other units, such as numbers and ’;?
some abbreviations, are treated in a similar manner. I would- seem that . ‘ o
a similar procedure could be applied i{n dealing with techniecal. terminology RED

»

- , known to be familiar to the user of a given plece of material. gHere a - "5 7
S problem enters ﬁEpt 1s rejgited to the first of the basi¢" questions pOsed .~
above. Before the Fog Count (or..any other—furmula) can be made- toigakq s

L J .
account of such terms, the terms thems lves ; t ¥irst be 1dent§§;eﬂ; o R TR

Th is not so easy as one might, first suppo %In’ the #ield elec- S
tronicq, for example, a basic diéﬂlonary of , terminology for comprehension
,written material could be obtained from.ap examination of books in the L
a. But to whom will thig dictionaty. a’ﬂly* Will'it be sufficient to s
ve only one such dictionary? If there is only one, will it apply

~

" equally as well to the difficulty of material de gned for basic elec- e
tronics training (e.g., ''A" school) and the senibr, petty officer.on the g N
job? sidering these questions, the research involved would em to .. - R

oz . -
3

m‘

“Carver points o&& owever, on the basis of later work, that he °

Flesch a ale-Chall f ulas seem to be consistently' bettet th n othe
- 2>
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be a difficult, but not insurmountable effort. And once the dictionary(ies)
fs (are) constructed, there is the question of whether the additional effort
requlired in applying them is accoppanied by a significant and practical

gain in our ability to gear materials to the desired level of difficulty.
With regard te the Fog Count, and presfiming that a dictionary of, technical
terms proves worthwhile, the present advantage of easy manual calculation .
will probably reduced. The effective use of 4 dictionary of technical : *
terms will virtually demand the autgmation of the predictive device. The

Fog Count in manual form, however, might even then be of value for a "rough"
difficulty analysis where automation is not available. Reference to a '
"short list" of, say the 25 most common terms, could be accomplished during =

a manual count, and such words treated as '"easy" for the purpose of com~-
putation. Further reference to this problem will be made with regard to

the Dale-Chall formula below and in the discussion of '"produgtion" of

readable writing. o Ny e o

The‘Dale—Chall Formula

e iyt

The Dale-Chall formula (Dale & Chall, 1948) is a two~variable fori»
muela which is based on average sentence length and the fumbér of words in the
Jpassage not on the "Dale List of 3,000 Easy Words," (This 'Dale List" was
compiled by asking fourth graders which of a number of wor®® they "knew. ")

To the best of this author' s:knowledge the Dale~Chall (D-C) formula
not been validated in a mil:l,tary setting. It is discussed‘ere because ,'._.M s
it has consistently been found to be highly valid when comp®ed with other
fogmulas in non-military settings, jand because it offers a "model" for
struction of a technicdjgdictionary or lookup list such as discussed
..above. Again, presuming that the appropriate technical terms l@ve been
identified, such terms could possibly be simply added to the Dale List.
Then, when encountered in text (since they are on "the 1list"), they would
be considered "known or "easy''-and not contribute to the difficilligy index . %
of the passagp. If research indicates that a technical dictionary does
improve our prediction dﬂﬁlity for military writing, the D~C would ‘be re- .
commended for use due.to its "track record" of validity.

Other Methods of Measuri;gﬁDifficult -~ PO
) .‘ N &% .., .‘,

E 1 The above discussion has considered only the prediction of read-

abiligy by basically_ﬂétatistical" methods.” Mention Sheuld also be made of ,

two other. methods for 'determining the readability,and comprehensibility of "

wrié‘en.mq;e The first- of.these involves ‘a judgment’of the quality . "
ééhp s  who read a passage and cgmpare it to some standard

o teria
' o’:: their own, experiet‘n:c of job reading requirememis, Carver (1974) ex-

amined this procedure using 'his "Raudipg Scale." A major advantage of this
method over ‘that of formulas is that style, sentence structure, etc. can be
assessed by tge reader, a task which formulas a}e u le to carry o

" In Carver's approach, judges who qualify on thé "Rauding Scale Qual ica-
tion Test" are aqked L0 Judge sample’ passa!is and categorize them according ;

to a set of six Manchor passages." BSing e average rating of three gych

“*Judges, a_wde level for the target: passage is determ»iﬁed In short, ’ !
. 4 . (e'. v ,_. . S . X et .:u
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‘Carver found the correlations between Rauding Scale judgment and the RIDE,
Flesch, and D-C formulas toqCange from .74 to .84. These moderately
high correlations indicate that human judges are taking into account
aracterjistics of writing similar to those uSed in calculating the for-
la scores. It seems .equally obvious, however, that human judges are
considering "something else” in their ratings; what this might be one )
can only surmise/ Carver (1974) hypotheslzes that the Rpuding Scale-
P reflects "the di ficulty of, the, ideas or gconcepts- 4n a passage," and
- sz‘””' indicatesmwhen hoppy sefitences and inappropriately inserted little words"
A make” rial h,;d@srbo ,¥ead and understand (than a statistical estigate
Hoqldfipaicﬁféﬁ% The ‘tid jor disadvantage of the use of human judges
- agsessment of readability and comprehensibility is simply availability—-
avéilability of time and of personnel.d For such a procedyre to be used
. effectively with the vast amount" ‘of ;material with which 1 Navy is con- ‘ -
- cerned would seem to‘be ?Dohibitiq'ﬁin the extreme. g s

oo T, Another me‘lod for determining the quality of written material is ...
f the '"cloze test" referred to above in the context of readability eriteriaﬂ
' There seems to be considerable disagreement as to what the cloze test

4 actually meaSures. Some say measures readability, others use the terms
‘comprehensibility, comprehenéioh, or understanding. Kincaid et al. (1975),

for example, state that "subjects were tested ,for their understanding of

the selected passages using the cloze procedure"”( 3, emphasis added).

Sticht (1975) says "the cloze test provides a valid\measure of readingz

comprehension” (p. 20, emphasis added). A number of writers (including

Taylor, 1953, who developed the procedure): refer to the cloze technique

gas ,a;measure of readability.

If the operational definition of readability is taken to be the-
index provided by a readdbility formula, the cloze test will not con-
sistently measure readability.® The results of a cloze test on n the

"scrambled" version of "Mary Had A Little Lamb" (for example) would
_ probably bear little.resemblance tpﬁthejigw difficulty predicted b
.- formula._ Clearly, this is an extreme c . When writing of .fairlyMhigh
* quality is examined there is consistently a moderate to high correlation
between cloze performance ‘and readability as predicgpd by formula. But
one would. expect, as the general "quality" of writing decreases, this
correlation would correspondingly drop. It does no eem”wise to use as a

. ) measur ing devica' such a "rubber yardstick. . e )
’ . 5 '_' - P

e

9 A correlation is also consistently fo between cloze scores .
and ' tomﬁ?ehension or "understanding.” It 1& iy ‘well established AR
that .a «cl9ze score of abogl 40-45 percent corstponds‘.l;a comprehension &, . .
test score (after readinAe material) of abéut 75 percent. But again, 1it’ oy >
can be shown that there afe limiting factors, THhis author has conducted i
a relatfvely modest pllot study whidh cloze tests were administergd on %
a single passage of about 20§ ubjects were then asked to Stagmm.
precigsely as possible what vas -all about. Only 3 sub'ﬁﬁyfi gEs
e -
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> of the approximately 50 tested was able to provide eveén a "reasonable" T

. approximation of the passage content. ‘Yet the mean cloze score oveg. mﬁfﬁfﬂiﬁ'”' N
subjects was ‘bproximately 40 percent: This would Seem to be at 1335?# e
an.indication that the subjects were comprehending what they weére
reading It is anticipated that a follow-up study will examisie -the dif-
ferences in performance when (1) a title descriptive of the content of the
passage is provided, and (2) a traditional test of comprehension is ad-
ministered following the cloze test. Again, since there are clearly
limits beyond which the’ cloze-comprehension correlation will not hold up,

should we Jnot be more precise in speaking about cloze in general? .

e - It is held here tha cloze measures cogprehensibility. Klare, /
Sindiko, and Stolurow (1972F take a similar position w they say '"cloze
measures the lative compr@hensibility or intelligibi¥ity of written -
e rial." To reiterate an earlier statement, readability and compre-
e bility are not one and the same, -Comprehensibility entails such
factors as writing style,_sentence structure, and expectancy for familiar = . |
words. The first two of these factgrs cannot be detected at all by
availab e readability formul The latter can be to some extent, &l-
" “thpugh the identﬂication of‘lose words which are familiar to a given :
’ audience has not yet been satisfactorily accomplished Yet these factors 1
(and undoubtedly others, -as well) are critical to performance on -a cloze
test,  Multiple ' 'embedding," for example, would most likelx cause cloze .
perfo;mance to deteriorate greatly. tQEonsider the followf&: sentence: ' .

v ' ""j' - "Th s 1s the malgasshe rat the cat the dog teased

killed ate that lay the house that Jack built.”
yr o
In this example--a syntadactically correct sentence with a relatively
X _low level of difficulty according to formula--a person encountering it

- for the first time would’likely have a very~difficult time with a cloze

version. "Style--that undefinable characteristig of writing--will cause
Iy . evén greaaer problems. There seems to be little doubt that the smooth flow -

of ideas,” with few departures from the "standard syntax", enhances the prob- ?
ability tha® thevword which occurs to a reader fox & given "set" will be

Y7 the correct one. In short, it is considered thit: théﬁdloze test should be S e
considered s supplement to a readability formula.n,GW%gp that a passagell.. .
readable (as predicted by a formula), the ‘cloze perkgtmance of a set of ‘
subjects similar to the intemded audience of the passage should ensure tH&t

H

the material is also comprehensible.- . S : . Q,

c J, Assessing ob Reading,Requirements S . ;:":',M ‘,.>m,'.‘t“ . o
. L. ;‘.._‘ .>-'\%_§ . . ”_' D - li‘i“ <

o } Formulas, judgments, and cloze scores a11 €1ear1y play a role in

determinifg the level of ability required by a user of written materials. )

They do not, however, give an indication of the reading abff&ty required - “”

£or 'a specific:] or even of the reading required for that job. ' The Navy -

/"

Personnel Research and DevelOpment Center: (NAVPERSRANDCEN) and the Human } ,

+ -Resources Research Organization (HumRRO) recently set-tut to seek answers R
to these important questions. This ‘research effort involves the direct.
assessment. of job incumbents' ability to read and understand job, read;ng :
matertals, ‘It invol es a structured interview of the job site in-whish th¥ gﬁ “
men are asked t zrt what speqific reading they, have undertaken’in the Y .
previous day or So that was dirgctly connected with their worlthWben a man

. s : : Cow . .
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reports- that he used a specific portion of a specific publication to perform'
$a specific job, he is asked to retrieve that same information in the presence
8f the interviewer. From this interview data, a Job Reading Task Test (JRTT)

},; - battery will be constructed, containing specific tasks requiring reading
;ﬁ{_ which it is known that job incumbents aftually do. Thege tasks will be
L broken down *nto categories such as following-written directions ‘use of

reference materials s Mdentifying main ideas, etc. The actual materials in

///// each of these categories used on the job will be reprgduced or used intact’

in the JRIT battery. The battery will® then be normed.on a sample of recruit
personnel of known reading abilaty but not possessing job-specific skil'ls*
and knowledges. Once the reading ability.required “for each of the tasks

is determined, they will be submitted to job incumben&s ‘for judgments of

the criticality of each. and the frgquency with which eafh is performed.
The-final produet will be ‘an inventory of various types of tasks and the
reading le -associated witi®each. The jinventory can then be used for
estabi&sh general reading requirements forv__z Navy trajning or JOb

:In short, the invqptory will make' it possible to determine the

At 1s pgrfdrmed, and #n eewlmate of the reading ability required
o perform it. . .

It n be seen t}pt in one sense, this is an aiternative to theé

'aﬂability formulas in-assessing the difficulty of materialg de-
- specifh:gob It has the advantage, however, of determining
ng: abilities required for specific materials known to be used on
ipb, whereas using formulas, some (or perhaps m#ich) of the material.
gpatipled 1s not actually used by job incumbents (suchias "théory of -opera-

tion" for example). Put another way, the fact that written material is
“designed" for a particular job does not negpssarily mean that it is
required to perform that job. Needless to say, the JRTT method does not

eriat’fs sent into the field, it is obviously: necessary to ensure, as
..far as, possible, thdt the material will be satisfactory«in«terms of read-
abb&ity and comprehensibility. Whether it will be used, these tests, will
not say The ultimate tests of 1its usability must come from the man on
the job. . : :

In addigton to providing informat on as to the reading ability

- required to perfotm particular jobs, it' 19 hoped that information regarding .

"yeadership" will also emerge:. .Th is, doés & gap between reading ability
and difficulty of required job read ng materinls influence the extent to

* which men report using those materials. JIn discussing a similar'study i

for the Army, Sticht (1975) reports that "the more able the reader, the R
k&gxeate,‘phe reported use of printed materials" (p. 52). ’

- . ‘ . . SN ' . 'y
. . Summary - N ) . ¢ e
14 ' : .
: _ ' Summarizing the area of prediction of readability and compre-
hensibi*ity, it seemS'cﬁear that not just one, but a number of.approaches
- . 8hould be used to promote high quality written materials. Readability is\).

a bapic characterietic and ik its operational sense,,must be QBSQSSed

° ) s . h o 9 G - . o ' s -
- ' . . RnE . ‘(
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reading tasks. 4@ any rating, the criticality of each, the freQuency)

Bupplant the need for formulas, judgments, or cloze tests.‘9When any new,. \\K
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_according to a formula. But this is not sufficient. The comprensibility

of the material must be assured by means of cloze tests or human Jjudg-
ments, 1f.possible. Which formula should be used to predict readability,

and which technique(s) should be used to assess comprehensibility are

-‘still matters open to question. And finally, to ensure that job readi o
materials are matched to reading abilities of job personnel, a techniqgg ;.
such as the JRIT Inventory being developed 'by NAVPERSRANDCEN and HumRRO

should be considered for Navy-wide use. “

Production of Réadable Writing ] .

General

~

Predicting the difficulty of written material "after the fact" is
a major problem, but equally or mdre important is the problem of producing
"readable writing" in the first place. For this latter task there is no
"formula" which one can directly apply. Writing is an’ ART as well as a
SKILL. While it.is .probably impossible to tell someone how to 'do art"
there should, be some techniques by which the writer's skill can be en-
hanced. This is the concern of this section, and in general, can be

conceptualized as a three—part problem:’ 5
, ' .

(1) Can a wxiting style guide be developed which will serve
as a "Job performance aid" for good writing?
. ’
.(2) Given that a writer is both skilled and artistic in his work,
can~Military Specifications be provided him so that his product conforms to

our needs?

(3) How can we best provide the writer with "tools" to ensure *

" that specified standards are being met’

s '

. Readability formulas play a part in the production process, t as -

pointed out so clearly by Gunning (1968), '"formulas are tools, not
rules . . . warning systems, not formulas for writing." Prqguction is not F\
simply the opposite side of the coin from prediction, although the. two pro-- §

cesses are ilnextricably related. The two processes can be thought of as
iterative: one writes, then assesses the difficulty of the writing, then
rewrites, then reassesses, etc. The interaction between the two will be
examined more thoroughly below in she contexts of specific writing aids.

Research in the area of readable writing does give some cause for
optimism, but for caution as well. There have been a fairly large number
of studies which have shown clearly that experimental manipulation of
writing variables can make a significant difference in comprebensibility.
In general, these experimenters (many of them conducting Ph.D disserta®ion
research) have taken original passages and written easier and/or harder
versions as indexed by readability formula scores, In examining these
sources, the problem is one of specifying precisely what was changed to
make the readability different. Most have reported ‘that they modified word
and sentence difficulty and little’ else, presumably because these are the

' : o 97 . ~ .
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two variables common to most readability formulas. Most writers would .
‘argue, however, that such changes are edther not shfficient or are too

simple-minded for such” a complex task. It is herel\that a word of caution
ig in order. There seems to he little doubt that‘mechanical shortening

- . of words and sentences will do little, if anything, other Than improve:

readability formula scores, with scant chance of improving the reader's
comprehension.. At the extrdme, it is clear that a writer with ulterior -
motives could certainly produce writing that gets a better readability. -
score and yet be less comprehensible than the original version. . It seems
clear, then, thatdn ~in the research studies mentioned®above, the modifica-
tion of -surface. iables (i.e., word length, sentence length, etc.) have-
incidentallngesulted also in changes to deeper (or causal) variables.
This is a research question which is virtually untouched and yet which
is critical to the understanding of. how to make writing more compre- .
hensible. - . ‘ :

.

Stylevguides,.

LIEY

The first facet of .the problem of readable writing as mentioned
above~-style guides to aid the writer—-would profit immensely from the
research just Suggested The guidelines put forth by existing style
manuals. are based 1arge1y on intuition.with little, if any, empirical
base. It may beé that such manuals gre of no help to writers. They have
existed in profusion in our libraries for years, and yet we are still
suffering from inferior written materials. One gust conclude from this
that sueh guides are either not used by writers of military materials or
that the information ‘they contain is inadequate to the task of telling "how
to write." Information provided this author by Dr. G. R. Kldre (personal

-communication) indicates that the groblem lies, at least in part, with

the latter of these possibilities. Klare reports that in reviewing 15 .

‘source books (10 writter specifically for ‘technical writers) the agree-

ment among authors as to specific suggestions was quite low. The sugges-
tion "use .short words" (for example),’ which one might expect all authors -
to agree upon, was mentioned in only ____of the 15 books sampled, Out~

right disagreement was found for such alternatives as {'be coneise" versus

."be complete," and "reep paragraphs short" versus "vary paragraph length."

In view of this apparent uncertainty. among 'experts” on writing, it is

not surprising that much of our material is unacceptably difficult, It
is felt that progress is being made in this area with’the publication of
style gutdes specifically for the military writer. Under contract with

‘the Naval Sea Systems Command, for. example, BioTechnology, Incorporated

produced a guide titled "Requirements and Criterisr for Improving Reading
Comprehension of Technical Manuals" (Post & Price, 1974), THis guide
contains 17 "tests" for improving the quality of technical griting in the
three areas of Organization, Technical Communication, and/ﬂ::dability.

The seven tests dealing specifically th readability an? comprehensibility,
in abbreviated form, are as follows:> - o ' .

_ ) . ot . '—- - i

5This manual assumes that the writer is aiming ao'the ninth grade level;
this should be considered in interpreting the tests, Ap answer of’ "yes"

to any question indicates adequate readability (at ninth grade) on. that test.

f } .98 -
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1. Heading Review. Do approximately. one-half of the subparagraphs
have headings? Is materiaIiwithin paragraphs consistent with its heading?

2. tgpic Sentence Check. Is the heading clear? Does the heading
cover about three or four topic sentences or key points?

/

3. Words Per Paragraph Count. " Do paragraphs average no more
“than 45 to 60 words? Are key points highlighted 1if the paragraph muag
be longer° ,

. . o
.. ~ 4. Words Per Sentence Count. Do the sentences average 20 words. ‘.F
or fewer? Have compound-sentences and complex .Sentences been avoided? :
» “ L0

5. Sfllables Per Word Count. Does the material average about
1 1/2 gyllables per word? Have short words been used whene\rer_pos-sible?6 )

-

6. Equipment Nomenclature Count. 1Is any unfamiliar nomenclature
. either defined in the text or called ;3t ‘orr an. accompanying pictorial? ,

7. LayoutyReviéw.. Has double-column format been used? Ig each
graphic contiguous with the text in which it is discussed or refer nced?- . *

It is b@lieved that «his manual (which also contains specific
guidelines for correc:ing deficiencies, a large" number of "rewrite N
practices," and geneirous .illustrations of "good" and "bad" material) can be

" of valuable assistance to the technical writer. However, it s vital that

" it be experimentally tested to verify this assumption. Work is currently -
ynderway which involves the use of this guide in rewriting a technical
manual and comparing the reWritten version with the original in terms of

its effectiveness. .

Militarx,Specificattons‘

A second major area of concern in the production of readable writing
is that of communicating the needs of the user to the technical writer.
This is a question of the clarity; conciseness, and completeness of .

Military Specifications (Mil-Specs) and Military Standards (Mil-Stds).’ ) .
With regard to readability and comprehensibility, it ‘is the opinion of this" )
writer that present Mil~Specs and ‘Mil-Stds offer little useful guidance for e

the writer. Other matters aside, it is clearly apparent that no test of . .
Teadability or comprehensibility has been applied to these documents them- -
‘selves. One gentence picked more or less at random from dne basic Mil-Spec
$ contained 47 words, of which 21 words were composed of three or more - -~
,) (syllables. "Other similar examples abound. ‘But more spec!fically, ‘with

(YN
‘*l’

6The authors sSugges that singe manuals degl with technical terms
which cannot be eliminated, these terms should not be included in the
count of syllables. This procedure should however, be experimentally
tested. . .
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regard to specification of readability and comprehensibility standards,
most or all such documents are woefully inadequate. One, for example,
states that "As a general guide, the level of writing should be for a
high school,greduate having spe¢ialized training as a techician in military
training courses.' '7  Even those -of us in the field of readability/compre-
hengibility (much less the engineer/writer) don't really know what a typical
high school graduate “looks like." And taken literally, manuals written to
this prescription (if it were possible) would automatically be excluded from
use in at least some training courses, because the trainee would not yet
S have the "specialized training" required-to understand the manual. It
" would be comparable to the employment advertisements which specify "only
experienced peed apply," when the "experience'" can be gained only through
the -employment. N ] , K .
Another, more basic Mil-Spec gives somewhat more explicit dij{é-
_ tions. It .states: '"Narrative text" (thdse pages that consist of not
N than 200 words in consecutive sentences per page) shall conform to the
¢ following readability standards: The average sentence length (ASL) shall
not exceed 20 words . . . The average word length shall not exceed 1.60
syllables . . . The "percent personal sentences (PPS) shall not be less
than 15 percent of the total."® ‘The particular figures specified are
reasonable; if such standards were achieved, the readability formula score
would bé‘at approximately.the 9th or 10th, grade level. But, one might
wonder if some writers read any fur ther than where it says "o, . . 200
words in consecutive sentences . . .'". Certain persons responsible for
- producing: technical manuals have been heséd to say that "by definition"
> their writing riever has more than 207 words per page in consecutive
/ sentences: This is not to imply thac producers or writers of manuals
-7 . 1intentionally write poorly. Quite the comtrary, one suspects that they
' take pride in their work just as any professional does. But the fact re-
mains that much, ‘of our technical writing is too difficdalt for many of the
A ‘ intended users.. More specific guidancegh:nd perhaps, more rigid quality .
‘ - control, would appear to be necegsary comditions for rectifying this’
' problem. Arid accompanying such spec¢ifications, it is felt that we must
' provide the writer with togls to meet -our standards--the third general
prdblem in the production of readable writing.

Tools fQ%'Readable Writing

-

\ [

What tools could we provide for writers? In genéral the answer
—{nvolves the various methods of assessing readability and’ comprehensibility
discussed in the previous section. As indicated earlier, prediction and

7MIL-M-24100B, Manwals, Technical: Functionally Oriented Maintenance
Manuals (FOMM) for Equipment and Systems, January 1974. ‘

~

. aMIL-M—Q}OOOC (TM) "Manuals, Technical‘ General Requirements for
Manuscripts, Deceqper 1460 . : .

- 88

o s 100




production go hand .in hand. ~Figure 3 illustrates the itérative process
that is involved. Included in this figure are some examples of the tools
that might be provided the writer in order to produce an acceptable product.
Basically, we see the writer producing his "first draft," relying at the
outset primarily on intuition in predicting its difficulty. At some point,
however, a more precise assessment of the writing should take place. This
might take the form of a readability formula (which the writer will be
trained to use) computed manually. As pointed out earlier,.the formulas

‘ which are currently available from RIDE and FORCAST to the probably more

< precise Flesch (Kincaid) and Dale-Chall, are all relatively simple to
calculate by hand. As our understanding of the problems specific to
military writing (e.g., long, but familiar technical terms) becomg better _
understood, and as cost-effective and more efficient methods of analyzing h
readability and comprehensfbility are developed, it would seem appropriate  .:
to automate the process of ‘prediction to the greatest possible extent.

. Several possibilities present themselves in this regard, ordered #n

successively more sophisticated techniques.

: One such tech"aue is the Navy Automated Counter (NAC) developed
for use in the CNETS.gnalysis of Navy Rate Training Manuals (RTMs) (Biersner,
1975; Bunde, 1975). 6 reiterate briefly, this device is composed of a
stylus which, when essed to a working surface, trips a microswitch, which
in turn activates auépunter. Used for counts of syllables, words, and
sentences for the Flesch and Kincaid formulas, it would be equally as
useful for computipg virtually any other formula. This could be a cost~ °
effective aid which writers would probably find more acceptable than using
simply paper, pencil, and fingers.. This "acceptability' would probably
give greater assurance that accurate counts are in fact being made ®n the
field. Bunde (1975), in a test of this device, found that it reduced
the time to compute the Flesch formula by 46 percent over manual counts,
with equivalent reliability, From the point of view of this writer, such

. a device might be consdered¥as an interim technique. It is recommended, -
however, that more sophisticated procedures be planned for future use.

_ At a somewhat higher level of sophistication are those readability
. analysis techniques which utilize a specially modified electric type- °
... « writer. These are the Automated Readability Index (ARI) and the Reading
- Ease Assessment Device (READ). Given material to be analyzed d&ring any
typing stage df the pnéduction process, these devices/(which are similap
in design) allow: the writer to determine the difficulty of his writing
as it 1is typed. Essentially, these devices take account of the number
of "strokes" of the machine to count the number of letters per_yord and
s the number of words per sentence to be entered into a modified Flesch RE
formula. They both require typing skill, however, which may be a draw-
‘ pack for some writers. In addition, their cost may be prohibitive (al-
though, not exorbitant) for situating at the many locales at which manuals
are produced. If however, the cost 1is warranted, and if skilled personnel

<§\\~’/9fe availqble for their use, ‘they represent a step advanced from the .

y ~—"manual counting device discussed aboye. But in addition to the above .

-factors, these devices are lgmited in that they provide only readability
scores. As will be seen below, improvement of techni writing overall

’ \ actually demands much more. . . S
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<« At.a higher 1eve1 of potential let us consider two possible
systems-—one marketed by - ‘Scientific Time—Sha“}ng, Incorporated- and the
ot“er developed at Harvard University. oy, . . -

The first of these systems incorporates a modified:RE computation,
in which a sample of material can.be input to’ a computer terminal which is -
connected via telephone line to a central computer. Material is typed
at a remote terminal and, onm signal, an almost instantaneous analysis of
the writing is printed out. A seemingly.adVantageous characteristit of

v this technique is its ability to reduce the impact of long technical ¢
terms on the analysis. When inputting the material, if a familiar but
long technical term-is encountered, it is counted as any other word at,
4ts first appearance--both as a discrete word and as a polysyllabic word.
When subsequently encountered, it can be'enclosed in brackets which ex-.
cludes that occurrence from the overall analysis. The effectiveness of
this technique, however, depends entirely on the ability of the typist to
recognize those words which are of such interest and bracket them in an
efficient manner. Unlike the ARI ‘or READ devices, however, it is.con-
sidered that the time-sharing system offers the potential for such .
features as storing of technical terms in a lexicon and future automatic

exclusion of these terms from the analysis. It is considered that Qotﬁre .

~R&D effort might well include the investigation of such potential.

The second of these computerized techniques is referred to as
a Computer Aided Revising, Editing, apd Translating system (CARET I),
and was developed by Klare et al. (1969). Like the time-sharing technique
discussed above, CARET I alsc provides readability analyses after the
material tq be assessed has bgen input. Ig is felt that CARET I has at
least two distinct immediate advanﬁages over the former system. First,
it provides not one, but five gepatate analyses, includjing the Flesch,
the Fog Index, and the Farr-Jenkins—P erson revision of the Flesch
formula. Secondly, it provides a triple-spaced printout of the inputted
‘material, indicating for each word the number of syllables, .and for each
sentence the number of words. The editor/writer can ther
(as necessary) word 1ength and/or sentence length,,enter
tives directly on the printout. And, like the ‘t ime-shar
- i8 interfaced with a large computer which would permit tHe compilation
‘'of a lexicon and many other possibilities o assist, not ‘in,predic-
tion of difficul;{“but in writing and rewriting. Figure 3 shows how such
. a lexicon (as well as a Key-Word-ifi-Context file)“might "feed back" into
the various stages of writing. To exemplify the potential of sucha ° ..
system, the entire text of (for example) an electronics manyal could be
analyzed for the requency of occurrence of key words at the same time
that the material is input for readabilfty analyses. Then‘not only those
words in the lay langdage, but also technical ‘terms, could be cataloged

L

N bias in favor of these specific developers is intended._ Other
eimilar (and perhaps better) systems may we11 exist and' notshave come to
the attention of this author. .
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according to their frequengcy and-this information Med 'back to writers

. for consideration either in rewriting or in original writing of new e
material in"the same subject matter area. Optimally, it would- appear
that the best features of both the pteceding sy$tems could be combined
to form a ptocedute that is efficient, effective, and cog@—beneficial.

An even more sophisticated system wquld be one such as the Navy's
Technical Review and Update.of Manuals and 3ublications system (TRUMP) &
This system is currently undetgoing test ‘and evaluation at thethaval Air
Rework Facilitty, Jacksonville, Flotida.‘ TRUMP 1is technologically more -
ﬁ&u advanced than the others mentioned” basic¢ally becaiise ‘of 1it's Optical
Character Recognition: (OCR) “and automatic ‘photocomposition capabilities.,.
This makes- it possible to electronjically scan material to be input, re-
sulting in a reported throughput rate of potentially hundreds of times »
i~ greatet than with._ keypunching. While no Yea ability analysis for TRUMP - .
hag as yet been implemented it would 'seem have the potential for
virtually any such analysis as well as all otkher capabilities -mentioned
connection with previous systeéms. Of partiéular interest for Navy
manuals, TRUMP can automatically*ptocess illustrations and complex '
.tables as well as running text. Upon completion.of the ongoing T&E of
TRUMP, it should be considered s a central feature of any future R&D
effort in the rea of.readabilit; and comptehensibility. :

B

Summary ¢ S ot ) -

- P

R N
-

The undetlying theme of this paper has bedn’a plea for reformulation
. of. the basic rationale underlying research in eadability 'and comprehen- -~
sibility. It recommends that future research be directed at determining ¥
- which of the many variables ‘involved in the readability and comprehen--
sibility area stand in causal telationships with the ability of persons . .
to comprehend the w:itten "word. And finally it suggests that ‘present '
readability formulas, with perhaps some mpdification, are acceptable
when only readability is being considered, but that a means must be . - .
found to ensure that materials are also satisfactotily’comptehensible. -
It seems that-the time has come to orient our efforts toward imglqnenta- '
" tion of what is already known in the field, and to provide for-the military °
! writer the ‘means to achieve an acceptable ptoduct considered in terms of .

the needs of the user.
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